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Foreword 


Lieutenant  Colonel  Smith’s  study  is  timely  and  important  as  it  addresses  the 
overlooked  role  attack  aircraft  onboard  video  recordings  played  in  the  Gulf  War.  His 
study  delineates  the  steps  we  should  explore  institutionalizing  the  onboard  video 
products  in  both  the  bomb  damage  assessment  (BDA)  and  intelligence  areas. 

This  research  offers  the  potential  of  enormous  (hundreds  of  millions  of  dollars) 
savings  if  onboard  video  can  satisfy  a  greater  percentage  of  our  BDA  needs.  Addi¬ 
tionally,  laeutenant  Colonel  Smith’s  proposal  to  turn  all  attack  aircraft  into  collec¬ 
tion  platforms  is  certainly  worth  exploring. 


ROBERT  C.  OAKS 
General,  USAF 
Commander  in  Chief 
Headquarters  US  Air  Forces  Europe 
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Introduction 


Chairman  of  the  Joint  Chiefs  of  Staff  Gen  Colin  Powell  confidently  announced  to 
the  press  on  17  January  1991,  “We  are  rating  80  percent  [of  our  air  sorties]  as  having 
been  effective,  meaning  the  aircraft  got  to  its  target,  delivered  its  ordnance,  and 
returned.”^  The  following  morning  in  Riyadh,  Saudi  Arabia,  Gen  Norman 
Schwarzkopf  stated,  “We’re  doing  absolutely  everything  we  possibly  can  in  this  cam¬ 
paign  to  avoid  hurting  .  .  .  innocent  people.”^  Due  to  limited  battlefield  accessibility, 
lack  of  military  expertise,  and  material  withheld  for  operational  security,  the  press 
was  very  reluctemt  to  accept  the  military’s  claims.  As  one  reporter  commented. 

We’re  finding  a  conflict  in  information.  The  last  couple  of  days,  I’ve  heard  80  percent 
successful  on  bombing  raids.  I  keep  hearing  this  figure.  Unfortunately,  none  of  us  here  are 
seeing  that  information  you’re  seeing  which  tells  you  it’s  80  percent  successful.  When  can 
the  media,  and  directly,  when  can  the  American  people  plan  to  see  a  bomb  damage  asse.ss- 
inent,  meaning  planes  smashed  on  the  ground,  bunkers  tom  up,  airfields  tom  up,  supply 
facilities  tom  up,  in  unclassified  photos  or  gun  camera.  .  .  ?  It’s  not  to  say  I’m  unconfident 
(sic]  about  it,  but  unless  I  can  see  it  fiiat-hand,  I’m  disinclined  to  believe  . .  .  you.^ 

On  19  January  1991,  Lt  Gen  Charles  A.  Horner,  commander  of  US  Air  Forces, 
Central  Command  (CENTAF),  proudly  declared,  “We  couldn’t  have  taken  a  pickup 
truck  and  laid  those  bombs  out  there  any  more  accurately.  He  graphically  sup¬ 
ported  his  claims  vsdth  F-lllF  and  F-117A  cockpit  videotape  segments,  showing 
direct  hits  on  an  airfield  and  his  counterpart’s  headquarters  in  Baghdad.®  Due  to 
years  of  mistrust  and  acquisition  horror  stories,  the  press  was  only  temporarily 
satisfied  and  continued  to  demand  more  proof. 

Over  the  next  coup!"  of  days,  the  military  was  unsuccessful  in  satisfying  the 
media’s  requests  for  detailed  information  to  corroborate  coalition  success.  The  lack  of 
bomb  damage  assessment  (BDA)  began  to  generate  frustration  and  suspicion 
throughout  the  press  corps,  as  seen  in  the  following  reporter’s  question: 

They  won’t  diacusB  the  detail,  ev  m  if  targets  have  been  destroyed,  they  won’t  discuss  them 
in  general,  and  it’s  very  hard  to  evaluate  the  claims  that  this  of>eration  is  proceeding  as  you 
[sic)  had  planned  in  the  absence  of  any  information  .  .  .  specific,  general,  whatever  .  .  .  about 
what  you’ve  accomplished. 

Lt  Gen  Thomas  Kelly  responded  to  the  press  by  stating  “We  are  having  difficulty 
with  bomb  damage  assessment  due  to  the  weather.”^  This  was  the  first  public  admis¬ 
sion  of  actual  bomb  damage  assessment  problems.  By  21  January  1991,  a  skeptical 
press  had  made  the  BDA  shortfall  a  major  news  controversy.  Assistant.  Secretary  of 
Defense  for  Public  ..4fTair8  Pete  Williams  tried  to  quell  the  issue  on  several  occasions. 

In  termH  cf  bomb  damage  asHeRsment,  I  Hense  frustration  here  that  we  haven’t  been  more 
forthcoming  about  bomb  damage  aBaeRsnient.  Let  me  tell  you  that  there  is  |ai  fniatmtion 
level  all  over  the  building  about  what  bomb  damage  asscHsment  in.  .  .  .  'TliiB  Hort  of  inter- 


pretation  of  this  data  is  an  art,  not  a  science;  it  requires  (rood  weather,  which  we’ve  not  a  lot 
of  in  terms  of  bomb  damage  assessment  tiie  last  few  days. 

The  press  began  to  use  the  term  bomb  damage  assessment  for  all  aspects  of  combat 
assessment,  as  well  as  a  measure  of  military  competency.  Follow-on  attempts  to 
explain  the  combat  assessment  process  to  the  media  were  unsuccessful,  because  the 
broader  connotation  for  bomb  damage  assessment  had  become  ingrained.  In  addition 
tc  the  press  notoriety,  bomb  damage  assessment  was  considered  by  virtually  every 
war-fighting  commander  as  inadequate.  Secretary  of  Defense  Dick  Chene3'  stated  in 
the  Title  V  Report  to  Congress  that  BDA  was  one  of  the  major  areas  we  need  to 
improve.® 

The  entire  BDA  intelligence  process  had  decayed  since  Vietnam,  requiring  Desert 
Storm  units  to  develop  work-imound  procedures  during  combat  to  satisfy  their  BDA 
needs.  Dedicated  BDA  assets  like  Vietnam  vintage  “strike”  cameras  had  been 
replaced  by  video  tape  recording  (V^FR)  systems.  ITiese  VTR  systems  were  acquired 
piecemeal  and  fielded  principally  for  training  purposes,  not  combat  assessment. 
However,  it  was  these  onboard  cockpit  sensor  and  visual  display  recordings  that 
provided  Desert  Storm  units  and  CENTAF  planners  with  information  timely  enough 
to  efficiently  conduct  the  air  campaign.  Ultimately,  units  ended  up  relying  heavily 
on  their  own  organic  onboard  attack  aircraft  cockpit  video  to  provide  bomb  damage 
assessments.  Some  units  directly  credited  onboard  video  recordings  as  one  of  the 
principal  “keys  to  success”  during  Desert  Storm.^® 

Unfortunately,  war-fighters’  reliance  upon  onboard  video  has  not  been  fully  recog¬ 
nized,  credited,  or  documented.  Additionally,  doctrinal  guidance,  acquisition  require¬ 
ments,  and  intelligence  procedures  for  assessing  and  reporting  onboard  fighter 
aircraft-derived  information  are  lacking.  In  order  to  preserve  the  BDA  lessons 
relearned  in  Desert  Storm,  a  proper  role  for  onboard  video  needs  to  be  documented 
and  institutionalized  to  prevent  “reinventing  the  wheel”  during  the  next  conflict. 
That  is  the  purpose  of  this  study. 


Scope 


This  research  can  not  address  all  the  BDA  problems  experienced  during  the  Gulf 
War,  as  time  and  classification  would  preclude  such  an  analysis.  Instead,  it  will 
focus  on  unit  level  wai'-fighting  mterfaces,  particularly  those  to  which  onboard  video 
was  a  key  contributor. 


Methodology 


The  first  chapter  examines  Desert  Storm  BDA  problems,  root  causes,  and  work¬ 
arounds  developed  to  compensate  for  the  lack  of  timely  bomb  damage  assessments. 
Additionally,  problems  with  postwar  analysis  of  munitions  effects  are  addressed. 


The  chapt??r  concludm  with  a  look  at  the  status  of  attack  oircraft  onboard  video  and 
why  decision  makers  resorted  to  using  it  during  the  war. 

Chapter  2  explores  the  evolution  of  fighter  aircraft  film/video  and  their  liiatorical 
role  in  combat  cuwessment.  It  starts  with  the  lessons  learned  in  World  War  II  and 
foUoTn  the  building  of  BDA  structures  during  war  and  their  subsequent  decay 
during  peacetime.  The  chapter  concludes  with  a  look  at  the  status  of  the  armament 
recording  program. 

Chapter  3  is  in  two  parts.  Hie  first  section  breaks  down  amd  examines  specific 
uses  of  attack  aircraft  onboard  video  during  Desert  Storm.  The  second  section  ex¬ 
plores  the  doctrinal  and  procedural  issues  that  need  to  be  addressed  to  fully  incor- 
porr  *e  onboard  video  in  the  intelligence  and  BDA  processes. 

Chapter  4  is  a  general  survey  of  potential  onboard  video  enhancements  that  could 
be  pursued  to  further  expand  tho  utility  and  effectiveness  of  onboard  video-derived 
information. 

Chapter  5  is  a  brief  synopsis  of  the  BDA  issue  and  contains  specific  recommenda¬ 
tions  for  institutionalizing  onboard  video  in  BDA  and  intelligence  processes. 
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Chapter  1 


Desert  Storm  Bomb 
Damage  Assessment  Issues 


Accurate  damage  assesgment  is  especially  important.  To  ensure  strategic  attacks 
produce  the  desired  effectc,  commanders  must  not  only  procure  accurate  intelligence 
beforehand,  they  must  also  persistently  assess  and  rt  assess  the  effects  of  their  actions 
and  the  reactions  of  the  enemy. 

— Air  Force  Manui\l  1-1,  Basic  Aerospace  Doctrine 
of  the  United  States  Air  Force,  volume  2 


Gen  Colin  Powell  proclaimed,  “No  combat  commander  has  ever  had  as  full 
and  complete  a  view  of  his  adversary  as  did  our  field  commander.  Intelligence 
support  to  Operations  Desert  Shield  and  Desert  Storm  was  a  success  story.”^ 

In  no  other  conflict  in  American  history  have  tactical  commanders  corps-level  and 
below,  been  able  to  call  on  as  capable  an  intelligence  system  as  in  the  Gulf  War. 

Yet,  despite  the  impressive  capabilities  of  collections  systems  at  the  national, 
theater,  and  tactical  levels,  many  division,  brigade,  and  wing  conunanders  ex¬ 
pressed  frustration  and  dissatisfaction  with  the  intelligence  support  they  received. 

The  detail  desired  in  some  cases,  was,  and  will  continue  to  be,  beyond  the 
capabilities  of  the  intelligence  system.* 

In  fact,  accuracy  of  Desert  Storm  intelligence  estimates,  and  in  particular 
bomb  damage  assessment,  was  the  single  most  controversial  issue  within  the 
armed  services  during  the  entire  air  campaign.  Combat  commanders  at  the 
tactical  level  of  war  criticized  BDA  for  being  too  slow  and  insufHcient  to  meet 
their  needs.  At  the  operational  level  of  war,  national  assets  often  took  days  to 
produce  results  that  were  required  within  hours.^  The  unprecedented 
demand  for  nagery,  BDA,  and  tactical  intelligence  far  exceeded  the  amount 
of  information  required  during  the  Vietnam  War  and  outstripped  the 
capabilities  of  today’s  state-of-the-art  intelligence  systems.^ 

The  secretary  of  the  Air  Force  expressed  his  frustrations  with  nadequate 
BDA  and  acknowledged  the  prominent  role  fighter  aircraft  onboard  video  tape 
recordings  had  played  when  he  asked  the  following;  "Was,  in  fact,  the  air 
campeugn  achieving  the  levels  of  destruction  that  planneis  had  hoped  and 
that  videotapes  seemed  to  indicate?®  US  Air  Forces,  Central  Command  (CEN- 
TAF)  intelligence  personnel  did  not  expect  onboard  fighter  aircraft  video  to 
play  a  significant  role  in  the  BDA  process.  They  planned  to  rely  on  external 
imagery  reconn '  issance  systems  for  BDA.  Ho' .^ever,  these  reconnaissance 
systems  were  not  able  to  supply  timely  or  sufficient  BDA  and,  as  a  result, 
onboard  video  tape  recordings  became  a  vital  source  of  BDA. 
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This  chapter  will  examine  Desert  Storm  BDA  problems,  the  causes  of  those 
problems,  and  work-arounds  generated  to  compensate  for  BDA  inadequacies. 


Bomb  Damage  Assessment  Problems 


Bomb  damage  assessment  may  be  summed  up  quite  simply:  too  little  and 
too  late.  Some  of  the  major  problems  are  discussed  in  thit.  ...ection. 

Insufficient  and  Not  Timely 

Bomb  damage  assessment  results  were  not  timely  enough  for  CENTAF 
planners  to  make  efficient  restrike  decisions.^  External  reconnaissance  assets 
did  not  always  provide  mission  results  to  commanders  and  decision  makers  in 
time  to  avoid  redundfuit  restrikes  or  preclude  unnecessarily  risking  valuable 
aircraft  and  aircrew.^ 

The  fast-paced  ait  campaign  required  timely  BDA  results  to  complete  the 
daily  air  tasking  order  (ATO).®  While  the  ATO  was  quite  successful  in  the 
preplanned  stages  of  the  air  campaign,  it  was  less  responsive  as  operations 
progressed.®  The  ATO  planning  cycle  vras  too  quick  for  the  CENTAF  BDA 
process,  particularly  for  operations  against  mobile  targets.  “Target  selection  and 
planning  often  were  nearly  completed  before  results  of  previous  missions  were 
available."^®  As  a  general  characterization,  BDA  produced  by  national  systems 
was  a  minimum  of  a  day  old  and  not  tiniely  enou^  for  the  ATO  process. 

Operation  Desert  Storm  validated  again  the  requirement  for  timely  disseinination 
of  intelligence  to  the  tactical  level.  However,  aystem  capabilities,  coupled  with  the 
lack  of  communicationa  capability  or  systems,  did  not  meet  tactical  commanders’ 
expectations — either  in  quality  or  quantity.*^ 

Tactical  commanders  required  more  detail  than  CENTAF  was  able  to 
produce,  and  the  lack  of  vital  information  impacted  negatively  on  targeting 
and  unit-level  decision  making.*®  “Frequently,  tactical  units  were  sent 
finished  estimates  and  summaries  produced  for  senior  commanders  rather 
than  the  detailed,  taib,  ed  intelligence”  needed  for  tactical  operr  tione.**  Addi¬ 
tionally,  commanders  felt  the  information  flow  was  a  one  way  direction  and 
left  them  in  a  position  of  having  inadequate  intelligence.*®  As  a  result,  tacti¬ 
cal  commanders  became  highly  critical  of  the  entire  BDA  process.  *® 

Not  Prepared  for  Quantity  or  Tempo 

With  a  BDA  system  essentially  dormant  since  Vietnam,  the  sheer  number 
of  bombs  dropped  and  the  rapid  tempo  of  air  operations  outstripped  the 
process  established  for  collecting  and  reporting  intelligence.  Additionally,  the 
battlefield  introduction  of  large  quantities  of  precision  guided  munitions 
(PGM)  created  a  significantly  higher  demand  for  BDA  than  in  past  wars. 
This  quantity  and  accuracy  increase  complicated  the  intelligence  collection 
strategy,  slowed  BDA  analysis,  and  delayed  reporting.*^ 
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During  the  Vietnam  War,  an  entire  attack  package  was  frequently  required 
to  strike  a  single  target  to  achieve  sufficient  target  damage.  A  single 
poststrike  photo  would  often  suffice  for  analysis.  Today,  with  more  accurate 
conventional  systems  and  precision  guided  munitions,  multiple  targets  can  be 
effectively  attacked  by  a  single  aircraft.  The  result  is  an  exponential  increase 
in  the  number  of  individual  bomb  damage  assessments  required  for  each  wave 
of  attack  aircraft.  For  example,  one  attack  package  of  20  F-lllF  aircraft 
armed  with  four  laser  guided  bombs,  making  two  passes  each  on  an  airfield, 
could  conceivably  dehver  two  precision  guided  bombs  on  40  separate  targets. 
For  this  one  F-lllF  attack  package,  80  separate  impact  points  would  need  to 
be  assessed  to  determine  the  degree  of  damage.  The  tempo  of  this  attack 
would  average  a  precision  guided  munition  impact  every  five  seconds  over  the 
span  of  seven  minutes.^®  The  pace  of  tl»e  air  campaign  and  quantity  of  bombs 
dropped  vastly  exceeded  the  ability  to  collect,  analyze,  and  distribute  ade¬ 
quate  BDA.^® 

Not  Suited  for  Mobile  Targets 

The  pace  and  volume  of  ordnance  dropped  against  small  mobile  targets  in 
Desert  Storm  was  staggering  compared  to  previous  wars.  Damage  to  mobile 
targets  was  very  difficult  to  determine.  With  extended  distances  to  the  bat¬ 
tlefield,  external  reconnaissance  assets  were  expected  to  supply  tactical  intel¬ 
ligence  and  BDA.^®  But  frequently  both  national  and  tactical  reconnaissance 
systems  were  unable  to  determine  if  attacked  tanks  and  armored  vehicles 
were  operable.^*  Todays  antiarmor  munitions  make  small  and  potentially 
lethal  penetrations  that  are  difficult  to  detect  and  assess.  Analysts  were  not 
sufficiently  trained  to  perform  this  t3q>e  of  BDA.^^ 

Unlesa  the  destruction  was  catastrophic,  n  destroyed  tank  might  still  appear  opera¬ 
tional.  ...  In  short,  the  BDA  eyebem  was  called  upon  to  produce  resulte  it  had  not 
been  asked  for  in  the  past.  .  .  .  | Consequently, ]  targeting  at  the  theater  and 
tactical  levela  was  leas  effective  in  the  absence  of  more  precise  damage  aasesB- 
ment.*® 

The  result  was  the  inability  to  determine  accurately  if  mob.le  targets  had 
been  rendered  inoperable,  unless  they  were  catastrophically  damaged.  Addi¬ 
tionally,  there  was  also  the  possibility  mobile  targets  could  have  been  counted 
more  than  once.  Attrition  counts  were  key  measures  of  campaign  progress 
and  helped  determine  the  timing  for  the  ground  offensive.^'*  Once  the  ground 
campaign  began,  commanders  needed  almost  real-time  information  to 
facilitate  tactical  decisions,  a  need  which  further  taxed  the  BDA  system. 

Not  Prepared  for  Precision  Guided  Munitions 

The  revolutionary  combination  of  stealth  aircraft  and  PGMs  allowed  a 
nearly  simultaneous  parallel  attack  against  scores  of  targets  across  the  entire 
Gulf  theater.^® 

|However,|  analyNta  were  unable  to  meet  the  requirements  for  timely  data  on  a 
variety  of  new  types  of  targets  or  targets  struck  in  new  ways.  For  example,  the 
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precise  targeting  and  striking  of  sections  of  buildings  or  hardened  shelters  compli¬ 
cated  the  assessment  process.^ 

Because  of  the  accuracy  of  precision  guided  munitions  and  the  ability  to 
render  a  facility  inoperative  with  the  destruction  of  a  single  strategic  com¬ 
ponent,  each  weapon  delivered  essentially  required  imagery  for  assessment.^^ 

Comphcatiog  the  analysis  process  was  the  lack  of  weaponeering  experience 
for  penetrating  munitions.  “Even  some  of  the  better  imagery  analysts  had 
difficulty  assessing  degrees  of  damage  for  targets  not  catastrophically 
destroyed.”^®  Hardened  bomb  cases  created  only  a  small  exterior  entry  hole 
and  provided  little  evidence  of  internal  damage.  These  munitions  would  char¬ 
acteristically  detonate  inside  aircraft  shelters  or  hardened  bunkers,  effectively 
destro}dng  the  contents  inside.  Even  with  catastrophic  effects  mside  hardened 
facilities,  internal  damage  was  difficult  to  assess  from  poststrike  imagery 
alone.^® 

Aggravating  the  overall  BDA  efforts  was  a  CENTC'OM  J-2  structure  that  initially 
did  not  inclu  !e  its  own  independent  BDA  cell.  Further,  when  the  theater  cell  was 
formed,  it  relied  solely  on  the  current  Joint  Munitions  Effectiveness  Manual 
(JMEM)  for  such  assessments  and  did  not  have  direct  access  to  erpert  opinion  or 
sophisticated  methods  to  make  predictive  calculations  regarding  effects  of  penetrat¬ 
ing  PGMs.*® 

In  many  cases,  an  attack  aircraft  video  recording  showing  a  direct  hit  with 
subsequent  secondary  explosionfs)  would  be  the  most  accurate  indicator  of  attack 
success. 

While  there  will  never  be  enough  information  to  satisiy  all  levels  of  command, 
improvements  are  clearly  needed  to  ensuru  that  BDA  capability  keeps  up  with  the 
ability  to  strike  targets  with  precision  and  penetrating  weapons.^^ 

Documentation  Lacked  Detail/Correlation 

BDA  provides  an  essential  source  of  data  for  identifying  weapons  deficien¬ 
cies,  fiize  reliability,  target  vulnerability,  optimum  delivery  tactics,  delivery 
accuracy,  and  planning  adequacy.®^  Individual  target  and  munition  assess¬ 
ments  provides  data  for  target  system  analyses,  reconstitution  estimates, 
weaponeering,  and  restrike  requirements.®®  This  same  data  also  supports 
many  levels  of  follow-on  testing  and  analysis,  fiindamental  in  balancing  com¬ 
peting  resources  and  determining  overall  force  levels.  During  combat  opera¬ 
tions  this  information  is  extremely  perishable  if  not  meticulously  documented 
and  preserved. 

During  Desert  Storm,  ther  e  was  a  vast  amount  of  information  generated  to 
support  combat  operations.  Unfortunately,  due  to  the  laclr.  of  a  detauled  plan 
to  document,  preserve,  and  archive  this  data,  a  lot  of  information  perished. ®‘‘ 
Very  few  units  adequately  documented  their  combat  operations  on  a  mission 
by  mission  basis.  Additionally,  much  of  the  available  information  that  was 
preserved  cannot  be  easily  converted  or  correlated  to  support  a  comprehensive 
analysis.®®  For  example,  only  77  percent  of  Desert  Storm  units  had  a  complete 
record  of  their  munition  expenditures.®®  The  37th  Fighter  Wing  (F-117s)  was 
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one  exception — ^recording  much  of  itf.  information  in  a  commercially  acquired 
data  base.  Also,  air  tasking  orderr.  and  mission  reports  (MISREP)  did  not 
provide  the  detail  or  specifics  required  to  correlate  and  evaluate  weapon 
delivery  systems  or  individual  weapons.  Much  more  complete  and  accurate 
information  is  required  to  support  combat  assessment.^^ 

Merely  acquiring  more  imagery  is  not  necessarily  a  solution  to  BDA 
shortfalls. 

During  the  air  campaign  DIA  [Defense  Intelligence  Agen(y]  analyzed  only  a  very, 
veiy  small  percentage  of  the  ava  ilable  imagery,  (and  then]  for  a  limited  target  set. 

These  limited  BDA  efforts,  in  response  to  daily  “critical  target”  tasking  from 
CENTCOM,  taxed  DIA’s  assets.  To  analyze  even  one  image  can  require  hours  of 
study  by  a  highly  skilled  imagery'  interpreter.  It  would  be  an  enormous  task  for 
DIA  to  [now]  attempt  to  analyze  all  available  imagery  for  all  targets  in  the  area  of 
operations  and  enter  the  data  into  an  electronic  data  base.®® 

One  of  the  lessons  we  failed  to  retain  from  the  Vietnam  War  was  the  need  to 
meticulously  document  and  preserve  weapons  delivery  information  for  foUow-on 
analysis.  It  may  take  hundreds  of  thousands  of  man-hours  just  to  clean  up, 
correlate,  and  analyze  the  data  that  is  available.  Much  of  this  ongoing,  after- 
the-fact  work  could  have  been  prevented  with  proper  planning  for  datr.  collec¬ 
tion. 


[In  the  future]  the  quality  of  these  ossesnments  can  bo  improved  by  using  other 
sources  such  as  on-board  video  ...  or  re-evaluating  the  imagery  with  knowledge  of 
which  weapons  were  used.  More  accurate  BDA  needs  to  be  produced  to  fully  ex¬ 
amine  the  effects  caused  by  weapons  systems.®® 

For  the  F-lllF  and  the  F-117A  units,  their  efforts  to  record  and  preserve 
each  mission’s  data  on  a  videotape  will  greatly  enhance  future  effectiveness 
studies  of  their  weapon  and  delivery  platforms.'*®  Other  weapon  systems  and 
munitions  effectiveness  studies  will  suffer  due  to  the  lack  of  sufficient 
documentation.  Tliere  is  a  definite  need  for  a  process  to  record  and  store  the 
information  required  to  conduct  follow-on  combat  assessments.'** 

BDA  Disagreements 

Considerable  dissension  resulted,  duiicg  and  after  the  conflict,  on  the  dif¬ 
ference,''  in  BDA  estimates  provided  by  various  agencies  within  the  theater 
and  national  sources.'*^  These  agencies,  many  participating  for  the  first  time 
in  new  wartime  functions,  produced  duplicate  and  frequently  contradictory 
intelUgence  products.'*'^  This  problem  was  mentioned  during  the  conflict  by 
Gen  Norman  Schwarzkopf  in  the  following  press  statement: 

...  38  airfields  have  all  been  struck  at  least  once,  and  many  of  them  have  been 
struck  at  least  4  times,  at  least  9  of  them  are  non-operational.  .  .  .  There  have  been 
varying  reports  about  how  many  of  these  airfields  have  been  destroyed,  and  there 
have  been  varying  reports  about  how  much  damage  we’ve  done  on  the  gi-ound.'*^ 

The  Central  Intelligence  Agency  (CIA)-  and  DIA-generated  BDA  data  and 
associated  intelligence  assessments  conflicted  significantly  with  those 
produced  in-tlieater.'*'’’  For  example,  an  F-15E  crew  member  reported  he  typically 


would  have  a  photo  taken  vrithin  24  hours  showing  the  target  was  destroyed 
and  then  receive  a  CIA  or  DIA  message  stating  the  target  was  .jtill  operation¬ 
al.^®  General  Schwarzkopf  testified  at  a  Senate  Armed  Services  Committee 
hearing, 

InteUigence  facts  that  we  had  were  helpful,  the  analysis  that  we  received  was 
unhelpful,  and  it  was  unhelpful  because  it  ended  up  being  so  caveated — there  were 
so  many  disagreements  within  the  intelligence  community  themselves — ^there  were 
BO  many  disclaimers.'*'' 

Assessment  problems  stemmed  from  an  enduring  intelligence  belief  that  out¬ 
side  agencies  are  better  able  to  determine  BDA  from  photographs  than  from 
pilot  reports.^® 

At  the  tactical  le^el,  unit  commanders  wanted  more  specific  information  to 
make  the  rapid  decisions  necessitated  by  the  quick  pace  of  the  war. 

The  national-level  intelligence  structure,  including  the  National  Intelligence  Coun¬ 
cil,  DIA,  and  CIA,  adhered  to  the  peacetime  concept  of  competing  analysis,  I  sic] 
which  gives  intelligence  consumers  the  benefit  of  alternate  views  and  predictions. 

This  is  appropriate  for  high-level  policy  makers;  however,  to  a  combat  commander, 
this  reporting  method  often  presents  too  broad  a  picture  and  too  wide  a  range  of 
options  to  affect  combat  foiee  posturing  or  employment.*'’ 

The  lack  of  imagery,  tactical  intelligence,  and  BDA  at  the  unit  level  created 
a  significant  element  of  distrust  in  the  intelligence  process.  As  a  result,  many 
units  began  to  create  their  own  internal  methods  of  acquiring  and  assessing 
BDA.®°  Units  principally  reUed  on  their  organic  onboard  aircraft  sensor  or 
heads  up  display  (HUD)  video  recordings  to  provide  them  with  timely  BDA. 

Weighting  Disagreements 

Had  Gonerai  Schwarzkopf  not  believed  his  air  campaigners,  he  might  have  un¬ 
necessarily  endangered  the  lives  of  his  aircrews.  .  .  .  He  was  convinced  of  the 
success  of  the  air  campaign,  and  his  timely  action  prevented  unnecessary  lor] 
wasted  sorties.®* 

One  of  the  biggest  questions  of  the  Gulf  War  was  when  to  start  the  ground 
offensive.  As  a  result,  a  great  deal  of  contention  arose  from  the  diversity  of 
estimates  for  obtaining  a  tactical  battlefield  BDA  estimate.®^  For  example, 
US  Army  Forces,  Central  Command  (ARCENT) 

used  A-10  pilot  reports,  aircraft  videos,  and  high  resolution  imagery.  We  counted 
one  third  of  the  pilot  rep<irt8  that  labeled  targets  as  destroyed,  one  half  of  the 
aircraft  videos,  and  all  reports  of  destruction  from  imageiy.  .  .  .  Aircraft  videos 
worked  well,  but  we  deleted  half  of  the  apparent  kills  because  subsequent  imagery 

cuiiLiiiiivu  uiLij'  umu  HiiiOuiio  ctivot?  i/wO 

disparate  sectors.  On  one  hand,  the  Air  Force  believed  our  BDA  was  too  conserva¬ 
tive.  On  the  other  hand,  national  intelligence  agencies,  using  national  imagery 
largely,  claimed  our  BDA  was  too  liberal.  They  estimated  enemy  strengths  at  80  to 
90  percent  a  few  days  before  G-Day,  when  we  assessed  them  to  be  approaching  50 
percent.®® 

Intelligence  agencies  devised  “ad  hoc”  methodologies  to  estimate  the 
strength  levels  of  Iraqi  forces,  because  no  method  existed  to  evaluate  onboard 
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video  for  modeling  force  attrition.®'*  The  consequence  of  using  too  lenient  or 
too  strict  video  weighting  either  unwai*rantedly  ^isks  air  assets  or  prematurely 
commits  ground  assets.  There  is  a  pressing  need  to  develop  onboard  video 
assessment  methodologies  to  accurately  assess  attrition  levels. 

Causes 

Combat  assessment  inadequacies  stem  from  a  complicated  mix  of  shortfalls 
in  the  areas  of  collection,  processing,  interpretation,  and  dissemination.®® 

No  Standardized  Terminology 

Historically,  combat  assessment  was  divided  into  bomb  damage  assess¬ 
ment,  munitions  effects  assessment  (MEA),  and  mission  assessment  (MA).®® 
However,  during  Desert  Storm  the  term  bomb  damage  assessment  was  so 
widely  used  for  all  aspects  of  combat  assessment,  particularly  by  the  press, 
that  the  specific  meaning  is  now  blurred  even  within  the  Air  Force.  Combat 
assessment  terms  are  not  defined  in  either  AFM  11-1,  Air  Force  Glossary  of 
Standardized  Terms,  or  Joint  Pub  1-02,  Department  of  Defense  Dictionary  of 
Military  and  Associated  Terms.  To  complicate  matters,  there  has  been  no 
delineated  combat  assessment  process  either  in  the  Air  Force,  Army,  or  par¬ 
ticipating  Department  of  Defense  (DOD)  agencies.®^  Currently,  the  DIA  is 
coordinating  a  standardized  BDA  terminology  (appendix  A)  and  trying  to 
estabhsh  mutually  understandable  and  functional  terms.®® 

In  addition,  standardized  damage  descriptions  and  categories  are  also  being 
developed  (appendix  B).  This  is  designed  to  preclude  another  instance  of  a 
four-span  bridge  being  reported  as  only  50  percent  damaged  when  two  spans 
have  been  dropped  into  a  river.®**  It  is  worth  noting  that  in  some  of  the 
proposed  new  physical  damage  categories,  attack  aircraft  onboard  video  as¬ 
sessments  are  considered  “essential”  in  determining  damage  levels.®® 

Dependence  on  National  Systems 

Surveillance  and.  reconnaissance  performed  by  space-based  platforms  operating  in 
the  atmosphere  provides  information  needed  to  plan  and  direct  the  operations  of 
combat  forces. 

—AFM  1-1,  Basic  Aerospace  Doctrine  of  the 
United  States  Air  Force,  ■volume  2 

■«*\  _ i_  oa  1  1  4l  (tp*  t  n  I  »  1  •  • 

Lfeseii-  otOi'ui  may  iiave  oeeu  uie  nrst  space  wax,  out  many  war-ngntmg 
commanders  complained  their  basic  BDA  needs  were  not  met.®*  Even  though 
DO  oth(  r  military  conflict  has  ever  had  the  advantage  of  such  quality  of  recon¬ 
naissance  imagery,  military  commanders  were  clearly  not  satisfied.®^  After 
years  ;)f  being  told  national  and  theater  intelligence  sources  would  provide  all 
the  information  needed  when  tlie  time  came,  commanders  at  all  levels  had 
high  expectations. 
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In  recent  decades,  intelligence  of  great  value  to  military  commanders  has  been 
obtained  through  signals  intercepts  and  overhead  photography  that  by  necessity 
are  collected  at  some  remove  from  their  operational  areas.  T^e  collection,  analysis 
and  dissemination  of  such  technical  intelligence  has  employed  large  bureaucracies 
(most  located  in  the  Washington  area),  which  have  been  set  up  to  provide  informa¬ 
tion  to  various  parts  of  the  Federal  Government.  These  types  of  intelligence  are 
referred  to  as  “national”  intelligence  since  more  than  one  agency  or  department  is 
involved.®* 

In  the  past,  national  agencies  have  responded  to  Washington-level 
policymakers  on  strategic  level  issues  and  have  not  been  overly  concerned 
about  the  needs  of  combat  commanders.®^ 

Desert  Storm  commanders  required  information  on  a  near-reed-time  basis. 
This  near-real-time  support  was  provided  only  on  a  very  restrictive  basis  and 
was  not  always  as  timely  as  military  commanders  desired  or  needed.®®  Target 
imagery  frequently  lagged  by  days,  not  just  hours.®®  Commanders  wanted 
near-real-time  information  to  determine  the  effectiveness  of  their  air  strikes 
and  an  accurate  accounting  of  Iraqi  combat  forces.®^  Additionally,  national 
agencies  were  not  prepared  for  the  magnitude  of  information  required  for 
modern  warfare.  For  example,  the  invasion  of  Kuwsiit  generated  more  than 
2,700  separate  intelligence  requests,  compared  to  the  166  information  re¬ 
quests  the  national  military  intelligence  support  processed  during  Operation 
Just  Cause.®® 

Intelligence  provided  to  ground  tactical  commanders  from  the  theater  and  national 
levels  was  not  always  timely  and  often  came  in  unfamiliar  formats.  In  confronting 
these  difficulties,  commanders  often  generated  additional  requests  for  information 
which,  in  turn,  further  taxed  the  overburdened  theater  and  national  intelligence 
systems.  Consequently,  ground  tactical  commanders  were  not  confident  with  the 
tactical  intelligence  picture  as  G-Day  approached.®® 

Hence,  tactical  commanders  at  division  and  wing  levels  considered  tlie  sup¬ 
port  of  national  systems  as  insufficient.  Many  i’elt  we  had  become  overreliant 
on  national  and  theater  systems  and  as  a  consequence  were  lacking  unit-level 
imagery  and  BDA  support.^® 

Weather 

General  Schwarzkopf  reported  to  Congress,  “Unless  la  target)  could  be  seen 
on  a  photo  as  absoluhdy,  100  percent  being  destroyed,  no  credit  was  given  for 
it  being  destroyed.”^'  But  abnormally  bad  weather  in  Iraq  and  Kuwait 
resulted  in  severely  hampering  imagery-acquired  BDA.^^  Lt  Gen  Thomas  W. 
Kelly  made  the  following  comments  to  the  press  about  Desert  Storm  weather 
problems . 

We  know  we  have  done  some  damage.  We’ve  had  weather  problems  over  the  past 
three  days.  As  a  matter  of  fact,  as  I  looked  at  a  picture  just  before  I  came  down 
here,  all  of  southern  Iraq,  all  of  Kuwait,  and  the  northern  part  of  Saudi  Arabia  are 
heavily  covered  by  clouds.  We’ve  had  a  lot  of  fog  problemls].  We  are  fighting  the 
bomb  damage  assessment  problem  as  hard  as  we  can,  and  the  minute  that  we  get 
better  information  and  I’m  authorized  to  release  it  .  .  .  we  will.  We  do  know  that 
we  have  done  damage.  We  can’t  tell  completely  the  extent  of  that  damage.’'* 
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Daring  periods  of  poor  weather,  units  relied  on  their  own  onboard  Audeo 
recordings  to  determine  attack  effectiveness. 

Nationnlly  Controlled  BDA  Assets 

When  you  give  the  CINC  the  responsibility  to  fight  [a]  war,  you’ve  got  to  give  hi.n  the 
intelligence  support.  Too  much  of  our  intelligence  support  is  retained  on  a  central¬ 
ized  basis. 

— L'  G«n  Charles  A.  Homer 
Air  Force  Times,  January  1992 

Technologiced  enhancements  have  improved  the  ability  of  national  intel¬ 
ligence  to  support  war  fighters,  but  due  to  large  bureaucracies,  the  national 
intelligence  community  has  emphasized  its  support  of  peacetime  missions 
over  combat  commander’s  needs.^'*  While  CENTCOM  smd  DIA  did  work 
closely  coordinating  the  various  intelligence  elements,  national  collectors  only 
“optimized”  CENTCOM  intelligence  requirements.^® 

General  Schwarzkopf  criticized  national  systems  for  responding  to 
Washington’s  direction  and  not  the  theater  commander’s.  He  requested  a  new 
military  system  be  fielded  to  provide  real-time  products  to  the  theater  com¬ 
mander.^®  However,  continuous  coverage  of  every  inch  of  Iraq  and  Kuwait 
would  require  a  cost-prohibitive  number  of  sateUites.^^  Even  if  we  were  able 
to  increase  the  volume  of  national  asset  imagery,  the  resultant  processing 
would  require  a  significant  increase  in  the  number  of  smalysts.^®  In  a  period 
of  declitung  defense  expenditures,  a  large  increase  in  the  number  of  recon¬ 
naissance  systems  is  unlikely. 

Limited  Tactical  Recotmaissaiice  Assets 

We  must  have  adequate  reconnaissance  to  fight  a  successful  war. 

— General  Matthew  B.  Ridgway  (1964) 

The  primary  mission  of  tactical  reconnaissance  (Tac  Recce)  has  been  to 
satisfy  the  needs  of  combat  commanders,  so  timely  decisions  for  targeting  and 
restrike  can  be  made.^®  The  Gulf  Wm  again  demonstrated  to  tactical  com¬ 
manders  the  ready  availability  and  responsiveness  of  tactical  reconnaissance 
assets  to  the  theater  commander.  In  order  to  compensate  for  the  lack  of  BDA, 
tactical  reconnaissance  aircraft  were  tasked  to  film  more  targets  than  normal 
per  sortie.  Since  only  limited  tactical  assets  were  available  to  deploy  to  the 
Gulf,  RP-4Cb  were  required  to  cover  50-80  targets  per  day.®®  Aircrews  had 
difficulty  planning  tactically  sound  missions  requiring  “ten  to  fifteen  targets 
versus  the  normal  three  to  four.”®^  This  frequently  necessitated  more  lengthy 
target  area  maneuvering  than  would  have  been  otherAvise  possible  if  we  did 
not  have  total  air  supremacy.®^  'Fhe  permissive  enAoronment  also  allowed  the 
U-2R  and  TR-1  to  be  more  effective  since  they  were  able  to  overfly  target 
areas  to  collect  data.®®  Even  in  this  permissive  air  environment,  the  demand  for 
imagery  and  imagery-derived  products  could  not  be  met.®‘‘  With  the  drawdown 
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of  the  RF-4C  and  the  retirement  of  the  SR-71,  insufficient  tactical  reconnais¬ 
sance  assets  increased  the  demand  on  national  reconnaissance  systems. 

The  House  Intelligence  Committee  concluded  the  acquisition  of  tactical  col¬ 
lection  platforms  had  not  kept  pace  with  the  modernization  and  capabihty 
increases  of  the  rest  of  the  force.*®  While  RF-dCs  and  other  reconnaissance 
systems  provided  a  significant  contribution  to  the  BDA  effort,  tactical  cus¬ 
tomers  were  not  satisfied  with  the  overall  level  of  imagery  support.  Addition¬ 
ally,  in  future  conflicts,  total  air  supremacy  and  the  level  of  threat 
suppression  we  enjoyed  in  Desert  Storm  may  not  be  as  easily  attained.** 


A  Dated  BDA  Process 

Without  the  ability  to  “see  over  the  next  hill,”  the  effective  use  of  military  power 
becomes  nearly  impossible  to  plan  or  execute. 

— AFM  1-1,  vol.  2 

While  the  intelUgence  support  to  CENTCOM  was  considered  a  success 
overall,  the  BDA  effort  was  not. 


The  BDA  procens  at  the  theater  level  suiTered  from  a  lack  of  adequate  RyatemR, 
procedures,  and  manpower  and  had  difficulty  trying  to  keep  pace  with  the  size, 
speed,  and  scope  of  the  air  campaign.  Not  since  Vietnam  had  the  DOD  Intelligence 
Community  been  faced  with  such  a  large  scale  BDA  challenge.*^ 


Exercising  the  bomb  damage  assessment  process  in  peacetime  is  not  easy 
and  as  a  result  has  been  allowed  to  atrophy.**  Since  Vietnam,  revolutionary 
changes  in  delivery  accuracy  and  widespread  use  of  precision  guided  muni¬ 
tions  has  necessitated  a  new  level  of  information  for  planning,  delivery,  and 
analysis.  Instead  of  needing  to  identify  a  building  complex  containing  the 
target,  now  we  must  identify  the  specific  roo:  •  in  which  the  key  component  is 
located.*®  Additionally,  BDA  analysts  were  unprepared  for  the  quantity  of 
individual  weapon  assessments  required  and  the  difficulty  of  assessing 
penetrating  munitions.®* 

The  intelligence  community  has  long  been  leery  of  the  objectivity  of  pilot 
“heat-of-the-moment”  postmission  claims,  since  the  first  bombs  were  dropped 
off  an  aircraft  in  World  War  1.®^  Korean  War  pilot  BDA  claims  were  viewed 
by  some  as  exceeding  the  actual  damage  by  as  much  as  a  30:1  ratio. ®^  Hence, 
the  intelligence  community  has  been  predisposed  to  distrust  the  accuracy  of 
MlSREPs,  insisting  on  external  photo  confirmation.®*  Entering  Desert  Storn? 
optical  imagery  was  still  considered  by  the  intelligence  community  as  the 

_ _ mriiA  94 
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The  desire  not  to  overstate  operational  accompliahmentH  l<?d  to  asBeiiHing  d  mage 
based  only  on  what  could  be  proven  using  lextemal]  imagery.  In  some  cases,  this 
seemB  to  have  precluded  making  rapid  judgments  about  what  probably  had  been 
uccomplished.  This  practice  did  not  serve  well  the  needs  of  the  commanders  operat¬ 
ing  under  combat  ti-ne  pressureB.  They  could  not  wait  for  in-depth  analysis; 
decisions  had  to  be  made  based  on  judgment.  Consequently,  planners  were  forced 
to  make  their  own  asseHsments  of  how  attacks  were  succeeding,  and  whether 
restrikes  were  needed.  In  addition,  some  agencies  doing  BDA  did  not  have  some 
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essential  planning  data,  such  as,  the  desired  aimpoint,  weapon  destruction  informa¬ 
tion,  ihe  target  list  priority,  or  the  desired  damage  level.®'* 

Prior  to  Desert  Storm  the  capability  of  onboard  attack  aircraft  video  sys¬ 
tems  was  essentially  overlooked  by  the  intelbgence  community.  Intelligence 
personnel  rarely  viewed  aircrew  videotapes  except  for  drawing  radar  predic¬ 
tions  for  radar  bomb  scoring  (RBS)  folders.  As  a  result,  CENTAF  BDA  per¬ 
sonnel  were  not  prepared  to  fully  utilize  the  results  of  onboard  video-acquired 
information  and  predisposeil  to  use  only  external  reconnaissance  imagery  to 
confirm  target  damage. 

This  reliance  on  external  imagery  was  excessively  restrictive  and  resulted 
in  erroneous  restrike  decisions.^®  Additionally,  the  BDA  architecture  had  to 
essentially  be  recreated  for  Desert  Storm,  and  not  all  facets  of  it  were  tested 
or  85nichronized  with  the  attack  plaiming  process  in  time  for  combat  opera¬ 
tions.^^  BDA  procedures  in  which  information  is  posted  the  following  day  are 
no  longer  suitable  for  the  tempo  of  today^s  warfare.®*'  Consequently,  planners 
and  decision  makers  relied  heavily  upon  onboard  video-derived  information, 
because  external  imagery  was  unable  to  deliver  sufficient  BDA  within  the 
time  constraints  for  effective  use  of  air  assets.®® 

Poor  Secondary  Imagery  Dissemination 

“Although  national  and  theater  imagery  reconnaissance  platforms  could 
collect  substantial  amounts  of  imagery,  getting  it  to  the  tactical  commander 
proved  difficult.”*®®  Tactical  commanders  felt  the  imagery  available  to  them 
was  totally  inadequate.  Even  imagery  produced  in-theater  was  not  readily 
available  to  combat  units.*®*  Te8tif5dng  before  the  Senate  Armed  Services 
Committee,  General  Horner  said, 

in  every  other  war  wlien  our  pilots  were  to  go  out  nnd  to  hit  a  target,  they  generally 
have  an  aerial  photograph  in  their  lop  that  was  no  more  than  24  hours  old  of 
exactly  what  it  was  that  they  were  going  to  hit  .  .  .  therefore,  as  the  battlefield 
changed,  they  were  up  to  date  on  the  changes  that  occurred  in  the  battlefield  We 
didn’t  have  that  capability  in  this  |war|,  and  that’s  what  we  mean  by  llack  ofi 
tactical  intelligence.''’'*' 

Acknowledging  the  need  for  secondary  intelligence  dissemination,  the  new 
draft  intelligence  doctrine  states,  “standards  for  interoperability,  such  as  the 
National  Imagery  Transmission  Fo  mat  (NITF),  should  be  developed  and  in¬ 
corporated  into  uitelhgence  systems  and  equipment.”*®'*  nt)wever,  no  single¬ 
source  document  specifies  onboard  video  standards  and  interoperability 
requirements. 

MISREP  Inadequacies 

MISREPs  lacked  standardization  and  the  required  detail  to  utilize  fully 
onboard  video-derived  information.  Some  units  accomplished  MISREPs  in 
considerable  detriil  while  others  simply  stated  “successful.”*®**  Even  within 
the  same  unit,  some  MISREPs  were  considerably  more  detailed  than  others. 
Some  MISREPs  mentioned  “video  assessed”  results,  while  others  made  no 
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mention  of  how  the  damage  or  results  were  determined.  One  unit  just  assumed 
CENTAF  knew  their  BDA  was  taken  from  aircraft  video.  In  many  cases,  the 
only  way  to  discern  if  MISREP  information  was  gleaned  from  p  <stmission 
analysis  of  cockpit  video  recoi  dings  was  if  the  debriefer  took  the  time  to 
annotate  a  “VTR  assessed”  footnote.'®®  The  wide  variance  in  MISREP  quahty 
and  detail  is  indicative  of  the  lack  of  regulation  guidance  and  training.'®® 

Operations  procedures  and  unit  caveats  to  onboard  video  results  also  varied 
considerably.  The  F-lllF  unit  was  one  of  the  strictest  as  they  directed  their 
pilots  to  report  a  “miss”  if  their  mission  could  not  be  positively  verified  by 
postfiight  onboard  video  review,  even  if  they  saw  their  munition(s)  impact  the 
target.'®^  There  is  currently  no  guidance  on  how  to  assess  onboard  video, 
document  the  results,  or  report  other  information  of  intelligence  value  derived 
from  onboard  video.  This  shortage  of  detailed  guidance  highhghts  the  lack  of 
emphasis  placed  on  unit-derived  intelligence  and  onboard  video  acquired  in¬ 
formation. 

ATO  Omissions 

As  previously  described,  there  is  insufficient  information  available  for  foUow- 
on  combat  assessment,  in  terms  of  quantity  and  quality  of  BDA,  to  conduct 
thorough  follow-on  weapon-effects  assessments.'®®  Shifting  weaponeering 
decisions  to  the  unit  level  through  extensive  use  of  tasking  “best  available” 
ordnance,  resulted  in  significant  postconilict  assessment  correlation  problems. 
Lack  of  knowing  the  munition,  fuze,  and,  in  some  cases,  the  desired  mean 
point  of  impact  (DMPI)  complicated  imagery  analysts’  BDA  assessments.'®® 
Additionally,  postmission  leport-s  failed  to  rectify  these  shortcomings  as  they 
did  not  document  actual  fuze  type,  setting,  or  delay  element  employed."® 
These  omissions  resulted  in  BDA  difficulties  during  the  war  and  is  stiU  caus¬ 
ing  ongoing  combat  assessment  problems. 

Intel’s  Reluctance  to  Use  Onboard  Video 

In  combat  and  other  critical  situations,  the  intelligence  needs  as  seen  by  the  com¬ 
mander  should  outweigh  otherwise  valid  management  objectives  of  intelligence  ef¬ 
ficiency. 

— Joint  Test  Pub  2-0,  Doctrine  for  Intelligence 
Support  to  Joint  Operations 

Targeting  personnel  generally  do  not  use  raw  intelligence  to  make  target¬ 
ing  decisions  and  were  reluctant  to  accept  onboard  video  as  a  valid  source  of 
BDA,^"  When  the  lack  of  BDA  started  to  impart  the  air  campaign.  Guidance 
Apportionment  Targeting  (Black  Hole)  personnel  quickly  resorted  to  cockpit 
video  as  their  principle  source  of  campaign  BDA."^  Initially,  there  was  little 
or  no  correlation  of  onboard  video  results  with  the  CENTAF  intelligence 
process."®  Intelligence  persormel  were  not  trained  for  aircrew  video  tape 
analysis  and  units  were  not  fuUy  equipped  for  processing  and  assessing 
videotapes  for  BDA  information. 
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Another  deficiency  was  the  scarcity  of  trained  video  data  interpreters  in  the 
theater.  At  US  Air  Force  Central  Command  (CENTAFI  there  were  only  two  trained 
target  intelligence  officers  assigned  to  video  tape  review.  In  any  event  the  require¬ 
ment  to  review  all  aircraft  videotapes  at  one  location  might  be  unsupportable.”^ 

Over  time,  onboard  video-derived  information  gradually  began  to  receive  a 
wider  degree  of  acceptance  within  the  inteUigence  community,  particularly  for 
determining  the  attrition  levels  of  mobile  targets. 

Ultimately,  CINCENT  relied  upon  a  synergistic  appivach  to  determine  BDA  across 
the  board  and  within  individual  target  categories.  He  meshed  BDA  assessments 
from  the  DIA  and  other  national  agencies  and  tactical  reconnaissance  .  .  .  with 
mission  reports  ,  .  .  and  gun  camera  imagery  to  provide  a  balance[d]  assessment  of 
the  air  campaign.”*’ 

While  video  results  needed  to  be  calibrated  they  were  indispensable  in 
measuring  ground  force  attrition.'’^ 

BDA  Work-arounds 

Reflecting  that  American  ‘can  do’  spirit,  the  campaign  included  some  remarkable 
examples  where  plans  were  improvised,  work-arounds  were  found,  and  new  ways  of 
operating  were  invented  and  rapidly  put  into  practice. 

— Conduct  of  the  Persian  Gulf  War: 

Final  Report  to  Congress 

Desert  Storm  personnel  circumvented  the  intelligence  system  because  the 
BDA  system  was  not  providing  them  with  what  they  needed.  Theater-controlled 
photographic  reconnaissance  syste-ms  partially  filled  the  gaps  “but  suffered 
from  weather  outages  and  built-in  reporting  delays  for  film  processing  and 
delivery.”*'®  MISREPs  v/ere  about  an  entire  day  behind,  so  Black  Hole  plan¬ 
ners  resorted  to  talking  directly  to  the  units  and  using  telephonically  passed 
onboard  video  results  to  determine  mission  success  and  restrike  nominations."® 

PlannerH  aBHumed  more  of  the  current  operntionn  tankR,  improviHed  to  work  around 
BDA  shcrtcomitigB,  and  developed  a  syatem  to  track  the  multitude  of  a^justmcntB 
and  changcH  to  avoid  unnecesHary  reatri ken. ''■*** 

The  resulting  BDA  process  was  a  combination  of  objective  and  subjective 
analysis  to  determine  damage  levels,  attrition  rates,  and  follow-on  tasking.’^’ 

Initially  video  results  were  earmarked  for  the  nu3dia  to  demonstrate  coalition 
success.  However,  due  to  the  lack  of  timely  BDA,  onboard  cockpit  video 
provided  a  key  source  of  campaign  information  and  BDA.’^^  Brig  Gen  Buster 
Glossori  established  courier  flights  to  transport  onboard  video  to  the  Black 
Hole  on  the  third  day  of  the  war.  For  the  remainder  of  the  conflict,  a  daily 
C-21  shuttle  picked  up  F’-117A  videotapes  at  Khainis  Mushait  and  F-lllF 
videotapes  at  Taif  and  delivered  them  to  Riyadh.  F-15E  videohipes  were  also 
delivered  daily  to  Riyadh  from  A1  Karj  by  ground  transportation.*^® 
“Throughout  the  war,  damage  assessment  and  intelligence  information  to 
support  decisions  to  restrike  particular  targets  were  piecemeal  affairs,  rerpiiring 
individual  users,  whether  on  a  Carrier  or  in  Riyadh,  to  synthesize  assessments 
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independently.”’^  Ultimately,  all  services  made  extensive  use  of  cc^rier  systems 
to  work,  around  the  inadequacy  of  traditional  sources  of  BDA.’^ 

After  the  first  few  days,  units  were  expected  to  pick  many  of  their  own 
DMPIs  in  accordance  with  their  commander’s  intent.’^  BIM  was  rarely 
provided  to  the  units  and  occasionally  when  units  did  receive  BDA  it  was  too 
dated  to  be  useful.’^  The  US  Navy  viewed  the  bomb  damage  assessment 
problem  as 

a  oonatant  firuatration  at  the  equadron  level,  jiiat  an  it  wan  |at|  higher  headquartern. 
Unleaa  clear  target  effect  |nir|  could  be  seen  (i.e.,  secondary  exploaionn),  the  BDA 
was  uaually  reported  by  the  flight  leader  an  “unknown.”  Even  after  the  arrivni  of 
the  F/A-18D  Faat-Fara,  accurate  estimatee  of  effect  on  [the  I  target  were  hard  to 
come  by — even  when  the  back  aeater  carried  binoculars.  The  bent  BDA  occurred 
when  a  wingman'a  (onboard  video!  camera  caught  the  leader’n  impactn.  However, 
thia  wan  a  relatively  rare  opportunity  and  pilotn  were  admonished  not  to  take 
unnecMaary  chance(a|  'n  their  target  attacks  junt  to  get  (a|  good  BDA  tape.  (Addi¬ 
tionally,!  Remotely  Piloted  Vehicles  (RPV)  rarely  gave  BDA  that  wan  unable  at  the 
aquadron  level.  They  were  quite  useful  for  locating  targeta,  but  they  rarely  were 
ueedfor  BOA.'** 

Unit-level  planners  and  targeteers  of  all  services  resorted  to  unit-derived 
onboard  video,  pilot  remits,  and  oi^anic  intelligence  assets  to  conduct  BDA 
and  mission  plazming.’^ 

Video  in  the  BDA  Procesa 

Although  improved  dissemination  of  national  and  theater  imagery  and  in¬ 
telligence  can  meet  some  of  the  Desert  Storm  BDA  shortfalls,  better  use  of 
aircrew  onboard  video  recordings  could  contribute  significantly  to  solving  the 
BDA  problem.  Couunanders,  aircrew,  and  intelligence  personnel  believe  much 
more  could  have  been  done  with  onboard  video  if  units  and  intelligence  per¬ 
sonnel  had  been  prepared  to  use  video  to  its  full  potential.  Due  to  the  lack  of 
procedures,  training,  and  exposure  to  onboard  recording  devices,  little  was 
done  to  further  exploit  onboard  video  during  the  war.  F'or  example,  infrared 
sensor  video  was  rarely  used  for  information  other  than  on  the  intended  tar¬ 
get. '■» 

While  targeteers  and  analysts  struggled  with  discerning  the  weapons  ef¬ 
fects  of  PGMs,  systems  like  the  F-lli’s  Pave  Tack  had  the  capability  to  pro¬ 
vide  an  immediate  damage  assessment.’’”  In  certain  situations,  only  onboard 
video  was  able  to  determine  bomb  damage  elTrots  accurately.  For  example,  a 
small  hole  on  the  side  on  a  shelter  mi^^t  be  missed,  when  the  attack  aircraft’s 
videotape  clearly  showed  a  secondary  explosion. 

Further,  video  was  poorly  used  to  correlate  munition  impacts,  fuzing,  and 
other  important  parameters  for  postconJIict  weapons  assessment.  Many  units 
were  required  to  reuse  videotapes  of  previous  missions  due  to  the  lack  of  a 
sufficient  supply  of  blank  videotapes.’’”  Fighter  units  are  negligent  in  not  ac¬ 
quiring  a  supply  of  blank  videotapes  as  pert  of  their  war  reserve  materiel  (WRM) 
kits.  The  48th  Fighter  Wing  established  a  comprehensive  video  library,  which 
proved  to  be  a  significant  and  highly  valuable  source  of  intelligence.  It  also 
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had  the  foresight  to  (creatively)  acquire  sufficient  videotapes  to  document  and 
preserve  the  entire  F-lllP  effort.  Additionally,  previously  flown  mission 
videotapes  were  cataloged  and  stored  for  premission  study  of  follow-on  mis¬ 
sions  to  the  same  target  area.’^^ 

Onboard  video  clearly  established  its  viability  for  supporting  the  BDA  effort 
in  Desert  Storm.  Units  relied  on  their  own  onboard  video  recordings  to 
generate  campaign  BDA,  as  it  was  not  supplied  on  a  timely  enough  basis  fi'om 
external  sources.  Mobile  target  attrition  counts  were  highly  dependent  upon 
onboard  video  assessments.  Overall,  onboard  attack  aircraft  video  recordings 
were  an  integral  part  of  Desert  Storm  BDA. 
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Chapter  2 


Evolution  of  Fighter  FilmA^ideo 


Toward  the  end  of  World  War  II,  President  Franklin  D.  Roosevelt  directed 
the  formation  of  a  team  to  survey  strategic  bombing  to  determine  the  effects 
of  the  Allied  bombing  campaign  against  Germany.  This  team  found  it  neces¬ 
sary  to  follow  closely  behind  the  front  to  prevent  vital  information  from  being 
irretrievably  lost.^  The  study  highlighted  the  difficulty  in  acquiring  and  fully 
understanding  the  damage  inflicted  on  enemy  forces  and  the  need  to  prioritize 
scarce  collection  resources  to  conduct  BDA.^  It  also  identified  the  shortage  of 
trained  intelligence  personnel  to  conduct  the  volume  of  minutely  detailed  and 
accurate  work  required  for  a  complete  analysis.'^  However,  after  the  war 
many  of  the  findings  of  this  commission  were  considered  iiTelevant  as  the 
United  States  had  entered  the  nuclear  era,  where  conventional  wars  were 
thought  to  be  obsolete.  Throughout  the  next  38  years,  the  USAF  would  strug¬ 
gle  to  build  a  BDA  process  during  wartime  and  then  allow  it  to  decay  during 
peacetime. 

This  chapter  explores  the  evolution  of  onboard  film  and  video  in  the  bomb- 
damage-assessment  and  intelligence  processes.  The  gradual  elimination  of 
onboard  strike  cameras  resulted  in  an  Operation  Desert  Storm  reliance  on 
video  systems  fielded  for  training  purposes. 

1950s  High-Altitude  Reconnaissance 


While  trying  to  quell  the  Desert  Storm  BDA  criticism,  Under  Secretary  of 
Defense  for  Public  Affairs  Pete  Williams  told  a  press  audience  that  the 
Korean  War  BDA  was  not  “even  done  until  it  was  over.”**  His  basic  premise 
was  essentially  correct.  BDA  during  the  Korean  War  was  rarely  timely  and 
much  of  the  weapon  effects  analysis  was  done  well  after  the  fighting. 

Many  times  the  B-29s  had  to  attack  targets  witliout  the  aid  of  current  surveillance 
photography  and  in  some  cases  BDA  photography  was  not  racaived  until  weeks 
after  a  stnke  was  made  In  March  1953,  for  example,  Bombc  ’  Command  did  not 
get  bomb  damage  assesHment  (BDA)  photos  of  the  Taeyudong  oro  processing  area 
until  a  month  after  its  attack.'' 

Once  B-29f  became  vulnerable  to  attack  from  the  newly  introduced  MiG- 
158,  most  of  the  daylight  bombing  in  North  Korea  was  conducted  by  tactical 
jet  aircraft.  Without  the  World  War  II  massed  bomber  raids  on  large  in¬ 
dustrial  targets,  specific  targeting  information  became  vital  to  ensure  effective 
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use  of  fighter  assets.  Lack  of  strategic  targets  and  North  Korean  efforts  to 
rebuild  previously  struck  targets  created  an  enormous  demand  for  tactical 
intelligence  and  BDA.  Intelligence  personnel  had  difficulty  coping  with  the 
“massive  amounts  of  information,  redundant  reporting,  and  the  need  for  rapid 
reaction.*®  Analysts  struggled  with  devising  a  workable  methodology  of  as¬ 
sessing  weapon  effects  and  categorizing  their  associated  levels  of  destruction. 

World  War  II  bombers  routinely  carried  cameras  for  target  photography, 
but  fighter  aircraft  used  in  the  Korean  War  were  equipped  only  with  forward- 
looking  gun  camera  film.  Fighter  missions  had  to  rely  upon  other  aircraft  to 
provide  target  photographic  reco:  naissance  for  BDA.  Additionally,  the 
quality  of  eeirly  photographic  reconnaissance  imagery  was  poor.  The  Air 
Force  experimented  with  many  different  camera  systems  during  the  war,  and 
the  quality  of  imagery  gradually  improved. 

The  intelligence  focus  after  the  Korean  War  was  high-altitude  reconnais¬ 
sance  for  nuclear  employment,  and  the  Korean  War  combat  assessment  in¬ 
frastructure  essentially  disappeared  in  tbe  rapid  postwar  demobilization. 
With  American  concentration  on  the  emerging  Soviet  nuclear  threat,  little 
thought  was  given  to  fighting  another  conventional  war. 


1960s  Rapid  Fielding  of  “Strike”  Cameras 

As  the  USAF  expanded  its  air  support  to  South  Vietnam,  the  need  for 
conventional  BDA  was  quickly  recognized.  Initial  air-to-ground  missions  re¬ 
quired  a  great  amount  of  tactical  information,  reminiscent  of  fighter  opera¬ 
tions  in  Korea.  Deployed  forces  made  an  urgent  request  for  a  photographic 
system  to  provide  “documentary,  strike,  and  reconnaissance  photographic 
coverage.”^  Field  commanders  wanted  a  flexible  system  capable  of  being  used 
in  a  wide  variety  of  operational  situations  to  provide  tactical  intelligence  as 
well  as  imagery.®  Basic  gun  camera  systems  were  not  capable  of  adequately 
documenting  weapon  effects  because  of  poor  fidelity  and  the  inability  to  record 
bomb  impacts.®  Tactical  Air  Command  (TAC)  responded  quickly  to  these  re¬ 
quests  by  expediting  the  testing  and  fielding  of  strike  camera  systems.’”  Special 
air  warfare  units  already  deployed  to  Vietnam  were  given  first  priority  for 
combat  documentation  system  upgrades.  Operation  Farm  Gate  B-26K,  A- IK, 
and  T-28Cs  were  tlie  first  aircraft  to  be  outfitted  with  strike  camera  sys¬ 
tems.” 

Once  B-26K  aircraft  were  successfiilly  equipped  with  KA-60  strike  cameras, 
testing  was  initiated  on  a  new  panoramic  camera  that  would  provide  horizon- 
to-horizon  coverage  for  high-speed  aircraft.’^  Fighter  aircraft  strike  cameras 
were  deemed  an  absolute  necessity  to  record  target  run-in,  bombing  appi  oach, 
ordnance  release,  and  provide  a  general  assessment  of  ordnance  effective¬ 
ness.’®  The  following  mission-need  statement  for  the  KA-71A  camera 
delmeates  these  requirements  and  highlights  a  broader  intent  to  use  strike 
camera  film  for  both  intelligence  acquisition  and  historical  documentation. 
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The  KA-71  strike  camera  will  provide  over-the-tni^et  film  documentation  by  obtain¬ 
ing  run-in,  target  vertical  development,  ordnance  release  and  impart.,  and  strike 
assessment  photography.  It  is  anticipated  that  a  large  amount  of  “new^  intelligence 
will  be  revealed  upon  detailed  review  of  this  photography.  Operations  and  intel¬ 
ligence  will  utilize  these  photographs  to  determine  weapons  delivery  accuracies, 
evaluate  tactics  and  techniques  and  as  an  aid  in  the  improvement  of  pilot  proficiency. 
Secondarily,  photographs  taken  by  the  KA-71  strike  camera  will  be  utilized  to 
document  th*  air  war.''* 

Each  special  aii*  warfare  and  fighter  unit  was  to  be  equipped  with  its  own 
film  development  capability.  These  supporting  fihn  laboratories  were  intended 
to  be  self-contained  and  deployable. 

Strike  Cameras  in  Jet  Fighter  Aircraft 

As  the  war  escalated,  aircraft  modification  piograms  were  initiated  to  in¬ 
stall  the  Fairchild  KA-71  and  KB- 18  panoramic  strike  cameras  on  Vietnam- 
bound  jet  fighter  aircraft.^®  The  KA-71  panoramic  strike  camera  was 
mechanized  so  that  when  the  pilot  actuated  the  weapons-release  circuitry 
(pickle  button),  the  camer  a  began  to  film  the  area  directly  in  front  of  the 
aircraft.  The  camera  had  a  gimbaled  attachment  to  allow  the  camera  to  swing 
aft,  parallel  to  the  aircraft’s  fuselage,  to  fihn  the  area  along  the  route  of  flight 
(appendix  C).^®  Then,  as  the  aircraft  passed  over  the  target,  the  camera 
would  lock,  facing  aft,  to  film  ordnance  impact.  The  camera  fihn  control  was 
set  with  a  predetermined  overrun  time  to  permit  the  camera  to  film  long 
enough  to  record  weapon  effects.  Unfortunately,  the  KA-71  panoramic 
camera  results  periodically  suffered  degradation  because  the  camera  was 
restricted  only  to  sweeping  aft  along  the  fiiselage.  This  limiting  factor  required 
the  pilot  to  be  wings-level  throughout  the  entire  maneuver  to  achieve  satisfac¬ 
tory  results.  In  combat,  a  steady  wings-level  recovery  maneuver  was  not 
always  possible  due  to  enemy  defenses.'^ 

Even  with  its  inherent  limitations,  strike  camera  products  were  widely  used 
in  all  fighter  operations.  Strike  camera  results  were  utilized  for  a  niunber  of 
purposes  to  include  rapid  assessment  of  mission  results,  retasking  decisions, 
acquisition  of  intelligence,  detection  of  equipment/weapons  malfunctions,  and 
to  identify  faulty  aircrew  dehvery  techniques.’®  By  the  end  of  the  war,  strike 
camera  operations  were  an  integral  pjui;  of  each  squadron’s  campaign  planning, 
mission  planning,  employment,  and  analysis. 

Camera  Pods 

Concurrently  with  th  fielding  of  strike  cameras,  several  still  and  motion 
reconnaissance  pod  cai  lera  systems  were  developed  and  fielded  for  use  in 
Vietnam.’®  These  podded  systems  were  mounted  on  external  weapons  sta¬ 
tions  to  provide  poststrike  results  and  reconnaissance  imagery  for  analysis. 
Unfortunately,  externally  mounted  camera  systems  reduced  the  number  of 
ordnance  stations  available  for  munitions  and  also  resulted  in  an 
aerod3mamic  penalty.  Additionally,  these  expensive  camera  asHtunblies  would 
be  jettisoned  whenever  the  aircrew  had  to  react  to  ground  defenses  or  enemy 
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fighters.^®  Tlie  Air  Force  experimented  with  photographic  pods  to  further 
enhance  reconnaissance  thr::ughout  the  war;  however,  units  disliked  flying 
with  them. 

Toward  the  end  of  the  war,  motion  picture  systems  were  installed  in  the 
fuselages  of  some  aircraft.  These  “blister  cameras"  were  installed  in  selected 
F-lOO,  F-105,  and  F-4  aircraft.^^  Blister  cameras  did  not  generate  the  same 
aerodynamic  penalties  as  external  pods  but  were  normally  restricted  to  a 
fixed  rearward  angle.^^  While  the  blister  camera  movie  film  did  supply  the 
Air  Force  with  promotional  film  footage,  it  did  not  satisfy  the  requirement  for 
prestrike  photographic  coverage  and  was  not  suitable  for  deiailed  poststrike 
analysis.^^ 


Bonabing  Accuracy  Studies 

Prior  to  the  Vietnam  War,  an  overriding  focus  on  fighting  a  nuclear  war 
affected  force  structure  and  training.  Tactical  forces  reflected  this  trend  as  most 
supersonic  fighter-bombers  were  made  capable  of  delivering  nuclear  weapons. 
Aircrew  tr;  ining  focused  almost  exclusively  on  nuclear  weapons  employment 
and  not  conventional  weapons  delivery.^  American  forces  subsequently  arrived 
in  Vietnam  without  the  skills  necessary  to  fight  a  conventional  war.  Pilots 
were  not  proficient  in  conventional  bombing  and  many  had  never  even  fired 
their  aircraft’s  gun.  This  lack  of  preparedness  haunted  the  Air  Force  during 
the  early  days  of  the  war,  particularly  the  disappointing  results  of  initial 
Nortli  Vietnam  conventional  bombing  missions.^® 

After  the  embarrassing  results  of  Operation  Flaming  Dart  and  the  initial 
Rolling  Ihunder  nvisaions.  Seventh  Air  Force,  reacting  to  White  House  pressure, 
initiated  a  detailed  bombing  evaluation  and  improvement  program. 

When  the  Rolling  Thunder  cumpaign  began,  the  average  circular  error  probable 
(the  radius  of  a  circle  centered  on  the  tar|{et  within  which  half  of  the  bombs  will 
fall)  was  nearly  760  feet.  It  took  acveral  years  to  increase  bombing  accuincy  and 
achieve  a  circular  error  probable  of  365  feet.  Although  750  feet  may  have  been 
insignificant  inaccuracy  when  dropping  nuclear  weapons,  it  becomes  very  sig¬ 
nificant  when  dropping  conventional  explosives  on  small  targets  such  as  individual 
buildings  or  bridges.” 


Determining  bombing  accuracy  of  missions  flown  in  North  Vietnam  turned 
out  to  be  difficult  to  accomplish.  As  a  result.  Seventh  Air  Force  established  a 
program  in  which  pilots  marked  their  planned  aim  point  on  a  vertical 
photograph  and  then  subsequently  transcribed  their  KA- 18/71  strike  camera 

Bombing  studies  were  highly  dependent  on  strike  camera-equipped 
aircraft.^®  The  F-105  study  had  to  be  postponed  until  a  sufficient  number  of 
aircraft  were  outfitted  with  strike  cameras.  Bombing  accuracy  studies  using 
other  reconnaissance  sources  were  difficult  to  coordinate.  Any  appreciable 
length  of  time  delay  between  the  attack  and  subsequent  reconnaissance 
rendered  analysis  difficult.  Folk  w-on  attacks  on  the  same  target  could 
preclude  precise  crater  correlation  due  U»  tlie  confusion  introduced  by  additional 
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ordnance  impacts.^®  Bomb  crater  correlation  became  a  critical  part  of  tlie 
BDA  process  and  accurate  bomb  correlation  was  required  for  detailed  follow- 
on  weapons-effects  assessments.  Precise  bomb  crater  locations  were  dis¬ 
tributed  to  all  fighter  uni<^.  Each  unit  maintained  a  detailed  photographic 
library  to  facilitate  BDA  determination  and  bombing  accurac5'^  studies.  ’® 

Another  reason  units  maintained  their  own  strike  film  library  was  the 
difficulty  they  had  in  acquiring  sufficient  reconnaissance  imageiy.  Secondary 
imagery  dissemination  between  units  in-theater  was  considered  a  severe  combat 
deficiency,  lliis  shortfall  was  deemed  a  major  problem  requiring  “priority” 
postwar  corrective  action.'” 

Strike  Cameras — ^A  Managed  Resource 

Strike  cameras  were  a  unit-managed  resource  and  would  be  assigned  spe¬ 
cial  positions  in  each  flight.  Typicaby,  numbers  two  and  four  in  a  formation 
would  be  designated  to  fly  strike  camera-equipped  aircraft.'^^  Specific  efforts 
were  made  to  have  KA-71-equipped  aircraft  in  an  optimum  position,  considering 
target  area  defenses  and  types  of  munitions  delivered,  to  acquhe  the  best  film 
results.'^"'’  Once  Wild  Weasel  aircraft  were  equipped  with  the  KA-71  strike 
camera  system,  conditions  permitting,  they  would  attempt  to  make  a  camera 
pass  to  record  BDA  results  after  the  last  attack  aircraft  had  dropped  its 
bombs.''*'* 

After  dedicated  reconnaissance  photography  became  avojlable,  it  was  used 
to  supplement  onboard  strike  camera  fllm.'^*’  In  order  to  have  an  accurate 
assessment  of  bomb  damage  and  weapon  effects,  photographic  information 
from  multiple  sources  was  often  needed  to  piece  together  complete  mission 
results.  But  it  was  considered  “impossible”  to  determine  the  full  weapon 
effects  of  air-delivered  munitions  without  the  use  of  onboard  fighter  aircraft 
photographic  documentation.'^®  Strike  camera  results  were  vital  for  botli  the 
operational  and  intelligence  communities  for  bombing  accuracy,  crater  cor¬ 
relation,  and  BD.A..  Additionally,  the  meticulous  and  precise  collection  of  data 
in  Southeast  Asia  provid(!d  assorted  agencies  with  the  detail  and  correlation 
necessary  for  follow-on  weapons  effectiveness  and  target  vulnerability 
studies.'*^ 

Russian  Freighter  Incident 

President  Lyndon  Jolmson’s  wor.st  fear  was  having  a  pilot  drop  a  bomb  on  a 
Soviet  freighter  in  Haiphong  Harbor,  the  ship  catch  fire  and  sink,  and  the 
pilot  be  a  Democrat  from  Johnson,  Texas.'^®  On  2  June  1967,  two  pilots  fired 
on  the  Soviet  ship  Turkestan,  in  Haiphong  Harbor.  The  resulting  Soviet 
protest  created  an  international  incident. 

To  the  aircrew  in  Vietnam,  the  arrival  of  significant  quantities  of  new 
strike  camera  kits  .seemed  to  coincide  with  the  increasing  scrutiny  they  were 
receiving  after  the  Turkestan  incident.  Aircrews  becsime  openly  suspieious  of 
supervisory  use  of  the  strike  camera  film  for  monitoring  compliance  of  the 
rules  of  engagement  (ROE).'*® 
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Strike  Film  in  the  Intelligence  Process 

Units  considered  processing  KA-71  film  a  priority  to  provide  attack  results, 
ascertain  BDA,  and  acquire  intelligence  information.^®  Delivery  of  strike  film 
to  the  processing  facility  was  specified  not  to  exceed  10  minutes  from  engine 
shutdown.  Processing  personnel  were  directly  assigned  to  the  figliter  unit  to 
support  film  development.^^  For  example,  the  KA-60  support  system  included 
ground  processing  equipment,  analysis  displays,  logistic  support,  and  dedi¬ 
cated  personnel.'*^  Each  unit  was  meumed  with  photo  interpreters,  targeteers, 
and  intelligence  personnel  trained  to  acquire  £uid  report  intelligence  informa¬ 
tion  from  strike  camera  film. 

Typically,  units  would  have  their  KA-71/KB-18  strike  ctuneras  downloaded, 
processed,  and  delivered  to  wing  intelligence  for  review  within  30  minutes.^^ 
The  squadron  intelligence  section  had  the  overall  responsibility  for  strike 
camera  film  analysis.^^  Tlie  intelligence  officer  was 

responBible  for  proceasing  strike  gpin  camera  and  radar  scope  photography,  per¬ 
forming  maintenance  of  photographic  and  photo  processing  equipment,  readout  of 
the  KA-71  and  radar  scope  61m,  and  the  normal  intelligence  support  to  include 
aircrew  hrie6ng/dehrie6ng,  preparation  of  target  materials,  [Escape  and  Evasion] 

E&E  hriehngs,  and  enemy  [air  order  of  hattle]  AOB  and  [grorind  order  of  hnttle] 

GOB  plotting.^® 

After  initial  film  review  and  interpretation,  the  film  was  brought  to 
squadron  operations  for  further  anal3rsiH.^®  The  intelligence  officer  and  a 
photo  interpreter  assessed  the  fihn  in  conjunction  with  the  aircrew,  and  an 
initial  photographic  interpretation  report  (IPIR)  was  completed  and  sub¬ 
mitted  in  accordance  with  Tactical  Air  Command  Manual  (TACM)  200-1.'*^ 
Mission  results  correlated  by  strike  camera  film  were  considered  “confirmed.”'*® 
In  addition  to  BDA,  strike  camera  film  became  a  key  part  of  the  targeting 
cycle  to  determine  future  strike  and  retasking  requirements.'*®  After  the 
time-sensitive  film  reviews  were  accomplished,  the  negatives  were  washed, 
dried,  labeled,  and  then  stored  in  the  squadron  intelligence  section.®®  Strike 
camera  film  was  considered  a  valuable  source  of  imagery  and  kept  on  file  for 
subsequent  missions.®* 


Strike  Cameras  Integral 


By  1970  the  need  to  equip  all  fighters  with  a  strike  camera  system  was 
considered  a  “long-standing  requirement”  of  tactical  air  forces  to  obtain  an 
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equipped  with  a  KA-60  panoramic  strike  camera  system  to  record  ordnance 
deliveries.®®  Strike  cameras  were  considered  the  “primary  means  of  acquiring 
over-the  target  film  documentation.”®^  Strike  film  supported  a  number  of 
requirements  to  include  operational  intelligence  assessments,  aircrew  training, 
target  £uea  information,  military  leadership  review,  and  congressional  briefings.®® 
At  the  close  of  the  Vietnam  War,  efforts  were  ongoing  to  improve  existing 
strike  camera  systems.  Shortly  after  the  war,  the  Air  Force  upgraded  strike 
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camera-equipped  F-105s,  F-48,  and  A-Ts  with  improved  filter  assemblies  to 
facilitate  better  strike  assessment.®® 

Future  strike  cameras  were  expected  to  correct  Vietnam-era  deficiencies, 
such  as  being  unable  to  accommodate  filming  of  the  new  cluster  bomb  unit 
('  BU)  and  high-drag  munitions.  These  munitions  had  longer  bomb  trail  dis¬ 
tances  and  periodically  impacted  outside  of  the  KA-70  strike  camera’s  field  of 
view.®’  Also,  when  delivering  ordnance  in  a  highly  defended  area, 
photographic  results  were  degraded  by  jinking  or  threat-avoidance  maneuvers. 
Follow-on  cameras  were  expected  to  have  a  gyro  stabilization  system  to  pro¬ 
vide  high-quality  intelligence  information  for  tactical  decisions.®® 

Even  with  recognized  deficiencies,  all  tactical  aircraft  were  still  expected  to 
be  equipped  with  either  an  improved  KA-71A  or  KB-18  strike  camera  for 
combat  assessment  and  documentation.°®  Aircraft  deploying  to  Vietnam  had 
been  given  priority  for  installation  of  strike  cameras  and  all  F-lOOs,  F-105b, 
and  F-48  not  previously  modified  were  planned  to  be  retrofitted.®®  However, 
strike  camera  upgrades  were  not  accomplished  during  the  post-Vietnam 
period  of  mUitary  cutbacks. 


1970s  Degradation  of  the 
Bomb  Damage  Assessment  Process 

Toward  the  end  of  the  Vietnam  War,  it  was  the  common  belief  that  any 
future  conflict  would  require  onboard  fighter  photographic  documentation.  In 
addition  to  BDA  acquisition,  onboard  film  documentation  was  deemed  neces¬ 
sary  to  provide  intelligence  information  and  to  properly  portray  air  power’s 
contribution  to  any  campaign.®^  Fighter  squadrons  were  expected  to  deploy 
with  a  self-contained  capability  to  support  any  level  of  contingency  with  strike 
camera  film  processing  and  analysis.®^ 

During  the  19708,  air-to-air  training  was  greatly  expanded  and  units  began 
to  u.se  homemade  patch  cords  and  miniature  Sony  cassette  recorders  to  tape 
air-to-air  commentaiy.  In  1970,  an  audio-video  recording  system  (AVRS)  was 
tested  for  fighter  aircraft.  This  test  was  designed  to  determine  tlie  feasibility  of 
modifying  fighter  aircraft  and  to  establish  the  operational  training  potential 
of  onboard  video  recordings.®®  'This  system  filmed  the  pilot’s  gun-sight  view  to 
record  air  c.^mbat  maneuvering  and  shot  parameters,  dart  gunnery,  and  con¬ 
ventional  bombing  missions.®^  Early  video  systems  showed  definite  promise,  but 
needed  video  tracking  improvements  prior  to  fielding.  Due  to  planned  early 
fielding  of  video  recording  devices  and  post-Vietnam  cost-reduction  measures, 
tactical  units  did  not  install  audio  ca.ssette  recorders  in  their  aircraft.  Unfor¬ 
tunately,  video  recording  .systems  were  not  promptly  fielded,  and  fighter 
squadrons  had  to  make  do  with  makeshift  patch  cord  audio  recording  systems 
throughout  the  1970s.  At  the  end  of  the  19708,  aircraft  like  the  F-16  were 
fielded  with  an  internal  video  recording  system  capable  of  filming  tlie  heads  up 


25 


display  (HUD).  The  F-16  video  system  was  fielded  specifically  for  training 
piuposes  but  was  also  capable  of  fulfilling  air-to-air  gun  camera  documentation 
requirements.  The  20-minute  (later  30-minute)  recording  time  was  considered 
sufficient  for  most  “envisioned”  operational  training  missions.®^  The  immedi¬ 
ate  postflight  playback  and  the  reusable  tape  features  were  considered  superior 
to  the  delays  and  limitations  associated  with  photographic  gun  camera  film.®® 
As  units  were  equipped  with  onboard  video  recording  systems,  the  combat  film 
documentation  process  began  to  disappear.  Units  rarely  used  the  few  remain¬ 
ing  strike  cam  ma  systems,  and  intelligence  photo  interpreter  support  person¬ 
nel  were  gradually  removed  from  fighter  squadrons. 


1980s  Strike  Cameras  Disappear 


Air  and  now  space  reconnaissance  and  surveillance  systems  have  become  the  back¬ 
bone  of  intelligence  operations  in  both  peace  and  war. 
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Commenting  about  the  Gulf  War  BDA  shortcomings,  General  Horner 
criticized  the  defense  community  for  becoming  overly  entranced  with  certain 
forms  of  intelligence  collection.®^  ITiroughout  the  last  decade,  tactical  on¬ 
board  recording  devices  have  not  received  the  attention  other  systems  have 
for  intelligence  acquisition.  Too  much  reliance  has  been  placed  solely  on  ex¬ 
ternal  imagery  to  support  combat  operations.®® 

During  the  1980s,  tactical  aircraft  were  equipped  with  training  onboard 
video  recording  systems.  Most  of  these  were  black  and  white  three-quarter- 
inch  formats,  with  only  a  30-minute  recording  time.  Meanwhile,  aircraft  from 
the  Vietnam  era  equipped  with  strike  cameras  were  retired  from  the  Air 
Force  inventory.  The  only  fighter  aircraft  in  the  active  inventory  still 
equipped  with  a  strikt^  camera  is  the  F-lll.  The  F-111  is  equipped  with  a 
KB-18A  strike  camera  (appendix  D).  Its  function,  as  stated  in  its  flight 
manual,  is  to  “provide  bomb  damage  assessment  and  low  level  day 
photographic  reconnaissance.”®**  However,  the  camera  is  not  gyro  stabihzed, 
so  the  pilot  must  still  keep  the  target  positioned  directly  behind  the  aircraft 
on  egress  to  facilitate  photographic  coverage  of  munitions  impacts.^® 

During  the  1986  Libya  raid,  some  of  the  limitations  of  solely  relying  on 
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corders,  which  filmed  the  AN/AVQ-26  forward-looking  infrared  (FLIR)  Pave 
Tack  system,  proved  to  be  a  key  source  of  combat  information.^*  The 
videotapes  provided  specific  bomb  correlation  and  quelled  Libyan  propaganda. 


[The  videotape)  imagery  countered  enemy  dieinformation  in  the  early  1980h  when  a 
single  videotape  ehowed  F-lll  preciaion  bombing  of  military  targete  in  Libya, 
crushing  Libyan  leader  Moammar  Gadhafi’a  aesertion  that  US  aircraft  targeted 
innocent  civiliana.'^* 
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Secretary  of  Defense  Caspar  W.  Weinberger  acknowledged  the  value  of  on¬ 
board  video  as  he  wrote: 

Perhaps  the  most  dramatic  evidence  of  otir  success  come  from  the  actual  in-flight 
iilms  provided  us  by  the  Air  Force  lead  pilot  for  the  IVipoli  Military  Aiifield  target  .  .  . 

As  the  pilot  found  the  target,  a  large  apron  upon  which  sat  the  large  Soviet-built 
military  transports,  the  camera  zoomed  in.  You  could  clearly  see  the  laaer-guided 
bombs  release  and  home  in  on  the  target,  and  then  the  entire  apron  disappearerl  in  a 
huge  cloud  of  smoke  as  the  bombs  obliterated  the  Soviet  transports.  I  took  that  tape  to 
the  White  House  and  showed  it  [toj  the  President,  and  later  released  it  to  the  press. 

While  Operation  Eldorado  Canyon  highbghted  BDA  shortcomings,  the  combat 
assessment  requirements  and  system  limitations  were  overlooked,  probably 
because  it  was  only  a  single  mission.  While  onboard  video  was  seen  as  clearly 
useful  in  the  combat  assessment  process,  the  need  for  accurate  postmission 
correlation  of  each  individual  munition  was  not  recognized  as  a  potential 
shortfall  for  larger-scale  operations.^"* 


1990s  Desert  Storm  Reliance  on  Cockpit  Video 

Desert  Storm  higlilighted  the  weaknesses  of  relying  exclusively  on  external 
reconnaissance  sources.^’’  Routine  use  of  overhead  photogi'aphy  for  arms  con¬ 
trol  or  strategic  economic  studies  is  not  as  time  sensitive  as  combat  opera¬ 
tions.^**  Wliile  there  are  those  “who  favor  using  space  systems  for  virtually  all 
recomiaissance  requirements,”  Desert  Storm  clearly  indicated  that  other  sources 
of  BDA  information  are  also  needed.^^  lire  pace  of  modern  warfare  requires 
continuous  intelligence  updattjs  to  cfliciently  utihze  lugh-tech  combat  forces.^* 
In  Desert  Storm, 

poor  weathtu  early  in  the  campaign  Heverely  hampered  verification  of  target 
deetruction  and  created  difficulticH  in  providing  the  verifientionB  to  target  planning 
HtaffH  in  a  near  real-time  manner.  TliiH  in  further  complicated  by  the  way  preciHion 
guided  miinitionH  attack  their  hirgeUi,  often  leaving  minimal  exterior  damage  while 
deHtroying  the  inUirior  of  the  tjirget.  ITieae  factors  tend  to  render  13DA  inflexible 
and  time-conHuming.  Some  of  theee  prohlemH  were  corrected  when  cockpit  videoH 
became  available. 

The  US  relied  on  a  combination  of  reconnaissance  aircrail,  satellites,  and 
unmanned  aerial  vehicles  (UAV).  However,  the  resulting  BDA  for  campaign 
and  restrike  decisions  was  clearly  inadequate.”®  Onboard  training  video  systems 
provided  much  of  the  tiine-sensitive  BDA  information  needed  by  planners  for 
cmnpaigning.  For  example,  F-15K  video  was  extensively  used  to  assess  tank 
kills  and  the  F-lll  Pave  Tack  system  allowed  aircrews  to  determine  the 
effectiveness  of  laser  guided  bombs  against  individual  aircraft  shelters.”'  Be¬ 
cause  tlie  intelligence  system  was  not  fully  prepared  to  use  the  information 
provided  by  onboard  recording  devices,  tJie  entire  process  was  inefficient.  Addi¬ 
tionally,  onboard  video  was  not  utilized  to  its  full  potential.”'^ 
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Degradation  of  the  Armament  Recording  Program 


jyauuitg  thould  prtpart  aercmp€ict  forcet  /br  combat.  Trauiing  tum  little  value  unleaa  it 
w  facuatd  on  the  ultima-’e  purpoee  of  aeroepace  forcet — to  fight  and  win. 

—AFM  1-1,  vol.  1 

Tactical  Air  Command  (TAG)  (now  Air  Ck>mbat  Command)  recently  elected 
not  to  continue  ita  supplement  to  the  armament  recording  program  (ARP). 
Th^  concluded  that  TAC  had  “no  training  use  for  a  combat  camera  system  in 
peacetime.*^  llie  deleted  TAC  Supplement  to  APR  95-13  was  viewed  only  as 
a  training  regulation,  not  combat  documentation  guidance.  During  the  1980s, 
units  viewed  the  ARP  as  basically  a  silver-recovery  process  and  the  base  photo 
lab  (now  combat  camera)  was  needed  only  when  the  F-5  Aggressors  .vere 
deployed. 

Over  the  3rear8,  the  primary  focus  of  the  armament  recording  program  has 
shiRed  away  from  direct  squadron  support  to  providing  general  wing-level 
services.  Additionally,  combat  camera  now  emphasizes  support  for  formal 
draining  syllabi,”  not  combat  assessment.^  However,  the  principle  purpoee 
of  the  ARP  was  to  provide  combat  documentation  guidance,  as  stated  in  the 
following  1974  version  ot  APR  95-13. 

primary  purpooa  of  tho  ARP  io  to  prorido  imagery  for  evaluation  of  weapon 
oyetam  affactivanaoe;  that  ia,  hy  confir^ng  whether  it  reached  the  target,  and 
recording  the  reault  of  impact,  the  eflectiveness  of  a  weapon  ayatem  can  be 
evaluated.  Ibe  aacondary  purpoaaa  of  ARP  matoriala  include  crew  training,  intel¬ 
ligence  aanaamint,  and  documentation.  Secondary  applicationa  muot  bear  ap¬ 
propriate  priority  in  dotonniniisg  acquiaition  requiremonta,  and  material  handling 
methoda.  Howovor,  tha  aacondary  uoao  muat  not  comptomioo  the  efiective  uae  of 
armament  recording  matoriole  for  the  primary  oparational  purpoae  (that  ia,  weapon 
oyatama  effectiveneas  evahuUon).  In  moat  caaoa,  materiala  which  fulfill  their 
primary  purpoae  will  aleo  fulfill  all  aacondary  purpoaes.** 

The  requirement  for  color  film  documentation  in  combat  was  also  recognized 
in  the  old  edition  of  APR  96-13  as  follows: 

All  record  A  P  motion  picture  photography  (itKluding  gun  camera)  will  be  ac- 
compliahed  in  color,  provided  that  tho  technical  charecteriatic  of  the  aenaor  ia 
capable  of  produring  a  color  image.  If  color  photographic  proceaaing  aupport 
facilitiaa  ere  not  available,  black-and-whita  photography  may  be  accompliahed  aa  a 
tamporary  expediant;  howevar,  action  will  be  taken  by  tlie  reeponaible  command  to 
expedita  aatabliohinent  of  a  color  proceooing  aupport  capability.** 

In  Vietnam,  overall  supervision  of  combat  camera  systems,  “film  process¬ 
ing,  film  handling,  tactics  evaluation,  aircrew  proficiency,  and  informational 
use  was  the  responsibility  of  the  operational  squadron  commander.  Com¬ 
bat  documeutatiou  ^rsonnel  were  assigned  directly  to  fighter  squadrons,  and 
units  had  strong  armament  recording  programs.  Unfortunately,  since  then  the 
g*iiding  regulation  for  combat  documentation  (APR  95-13)  has  deteriorated  to 
an  ineffective  level.  Combat  camera’s  squadron-level  responsibilities  fur  com¬ 
bat  documentation  have  become  ill  defined.  Consequentially,  due  to  the  lack 
of  ARP  guidance,  fighter  units  were  not  prepai’ed  for  imbat  documentation. 
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Photographic  documentatio!i  of  tactical  air  operations,  as  opposed  to  tactical  photo 
reconnaissance,  is  an  oft  overlooked  but  vital  requirement  of  the  tactical  mission. 

In  peacetime,  the  production  of  training  and  orientation  Glm  is  a  continuing  re¬ 
quirement.  .  . .  However,  combat  is  the  ultimate  test,  it  is  the  test  that  determines 
to  what  degree  we  have  met  expected  performance  levels.  To  what  degree  are  our 
weapons  systems  and  weapons  employment  tactics  and  techniques  effective,  and 
mont  important  of  all,  to  what  degree  have  we  destroyed  the  target.  Here  is  where 
aerial  combat  photo^p’aphy  and  photographic  documentation  pay  their  highest 
dividends.** 

Since  Vietnam,  intelligence  and  photographic  support  for  unit-level  BDA 
analysis  has  been  removed  from  fighter  squadrons  and  consolidated  at  the 
wing  level.  Over  time  the  total  number  of  intelligence  interpreters  and  tar- 
geteers  were  reductid  as  a.  peacetime  efficiency. 

Desert  Storm  combat  camera  products  were  not  optimized  for  combat  as¬ 
sessment.  Ttiey  lacked  sufficient  detail  and  standardization  to  be  effectively 
used  in  follow-on  munitions  and  weapon  system  studies.  Completeness  of  the 
captions  varied  ns  the  more  detailed  ones  only  “included  mission  number, 
dote,  unit,  aircraft  type,  and  target  number  for  each  tape  segment.*®®  Combat 
camera  products  were  more  suited  for  unit  keepsakes  and  media  releases 
than  for  cembat  assessment.  Previously,  they  preserved  combat  imagery  and 
archived  combat  film  for  follow-on  analysis  and  historical  purposes.®®  How¬ 
ever,  during  Desert  Storm,  combat  imagery  was  not  properly  collected, 
cataloged,  preserved,  or  archived.  The  peacetime  disappearance  of  an  arma¬ 
ment  recording  program  directly  contributed  to  BDA  problems  experienced 
during  and  after  Desert  Storm.  Both  combat  camera  and  operational  fighter 
units  had  forgotten  their  combat  assessment  documentation  responsibilities 
for  BDA  and  follow-ou  weapons  analysis.  This  lapse  can  be  directly  attributed 
to  the  lack  of  regulation  guidance  and  a  peacetime  focus  on  cockpit  video  as  a 
training  tool  instead  of  a  combat  documentation  source.  With  the  advent  of 
dedicated  reconnaissance  systems,  the  need  for  attack  platforms  to  accurately 
correlate  their  munitions  impacts  with  other  sources  of  reconnaissance  was 
also  forgotten.  Many  of  the  Desert  Storm  BDA  shortfalls  can  be  directly 
attributed  to  the  degradation  of  the  armament  recording  program. 
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Chapter  3 


A  Role  for  Onboard  Video 


The  following  presentation  was  made  at  the  day-two  press  briefing  during 
Operation  Desert  Storm: 

This  is  my  counterpnrt’n  headquarters  in  Baghdad.  This  is  the  headquarters  of  the 
air  force.  Keep  your  eye  on  all  sides  of  the  building.  The  airplane  overflies  the 
building  and  drops  the  bomb  down  through  the  center  of  the  building.* 

This  graphic  presentation,  using  an  attack  aircraft's  onboard  video, 
legitimized  General  Horner’s  claims  of  precision  US  bombing  to  a  skeptical 
world  press.  Fighter  aircraft  onboard  video  was  used  for  a  variety  of  purposes 
througliout  and  after  the  war.  However,  very  Little  guidance  exists  in  either 
operations,  intelligence,  or  combat  camera  publications  on  how  to  use  onboard 
video  in  combat  operations. 

While  various  intelligence  agencies  as  a  whole  performed  well  during  the 
war,  the  “institutionalized”  intelligence  BDA  process  did  not  sufficiently  support 
the  unit-level  war  fighter.^  Desert  Storm  caught  the  intelligence  community 
unprepared  to  handle  the  quantity  and  tempo  of  BDA  assessments.  Users  of 
tactical  inielhgence  required  “more,  better,  and  faster”  results  to  take  advantage 
of  the  lethality  of  newer  weapons.®  Bomb  damage  assessment  efforts  were 
further  complicated  by  the  introduction  of  large  numbers  of  highly  accurate 
precision  guided  bombs,  unique  coalition  munitions,  and  imagery  analysts 
conducting  bomb  damage  assessments  without  knowing  either  the  type  of 
munition  dropped,  fuze,  or  delay  element. 

Doctrinally,  the  intelligence  community  began  to  accept  only  externally 
derived  imagery  as  a  true  source  of  BDA.  Gun  camera  footage  was  not  con¬ 
sidered  valid  BDA;  it  was  thought  to  indicate  only  whether  a  bomb  was 
released  successfully.'*  This  perspective  was  clearly  expressed  in  the  following 
comments  to  the  press  during  Desert  Storm  by  Assistant  Secretary  of  Defense 
for  Public  Affairs  Pete  Williams: 


First  of  all,  let’s  draw  a  distinction  between  bomb  damage  assessment,  which  is 
basiesliy  v/hat  you're  acking  for,  and  so-called  gun  cumeru  fui.iUige.  They  are  tvo 
mutually  exclusive  things.  Giin  camera  footage  shows  the  success  or  failure  of 
whether  a  specific  bomb  was  dropped  on  n  specific  tniget.  That's  about  all  it  tells 
you.  It  tells  you  whether  the  ordnance  exploded  properly,  it  gives  you  some  vety 
rough  indication  of  what  may  have  happened,  but  the  plane  is  gone  very  quickly.'’ 


These  types  of  misconceptions  resulted  in  onboard  video  systems’  being  under¬ 
rated  and  underutilized  for  BDA  and  virtually  overlooked  for  intelligence 
acquisition  during  the  Persian  Gulf  War. 
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Desert  Storm  shortcomings  highlighted  the  inadequacies  of  relying  solely 
on  external  assets  to  supply  information  required  by  combat  plaimers  and 
decision  makers.  To  the  war  fighter,  operational  suitabihty  of  reconnaissance 
products  depended  on  their  timeliness  for  tactical  decision  making.®  As 
General  Horner  said  after  the  war,  timeliness  of  tactical  intelligence  has 
become  a  “crucial  factor  in  battle.”^  Intelligence  personnel  overlooked  the  fact 
that  frequently  the  most  appropriate  sensor  to  determine  mission  results, 
particularly  for  tactical  decision  making,  was  aboard  the  attack  aircraft. 

Tactical  fighter  units  and  CENTAF  planners  began  to  use  onboard  fighter 
aircraft  video  to  orchestrate  the  air  campaign.  Decision  makers  needed  to  act 
immediately  on  attack  success  or  failure  and  fi'equently  could  not  wait  for  an 
external  analysis  to  provide  an  independent  strike  confirmation.  As  a  result, 
in  order  to  plan  the  next  wave  of  sorties.  Desert  Storm  planners  fi'equently 
cut  intelUgence  personnel  out  of  the  process.® 

After  the  war,  tactical  commanders  stressed  the  need  for  a  better  BDA 
process  to  be  instituted  prior  to  the  next  conflict.  Military  commanders  were 
not  satisfied  with  Desert  Storm  reliance  on  national  assets.  They  strongly 
expressed  a  need  for  near -real-time  information  upon  which  to  base  tactical 
decisions.®  Additionally,  they  felt  nationally  controlled  systems  could  not  be 
relied  upon  to  provide  the  degree  of  support  new  weapon  systems  and  smart 
munitions  required  to  be  employed  effectively.’®  War- fighting  commanders 
desire  a  greater  degree  of  self-sufficiency.  They  would  prefer  to  have  BDA 
assets  under  their  control  for  making  tactical  decisions  and  targeting. 

BDA  difficulties  during  the  war  subsequently  resulted  in  combat  assess¬ 
ment  problems  after  the  war.  Detailed  analysis  of  many  of  the  Desert  Storm 
munitions  and  weapon  systems  caimot  be  accomplished,  because  attacks  and 
results  could  not  be  correlated.  In  some  cases  the  lack  of  detailed  records 
make  even  a  cursory  analysis  impossible.”  Simply,  a  considerable  amount  of 
the  data  necessary  to  conduct  muuitions-effects  assessments  was  not  collected 
or  properly  preserved. 

With  few  exceptions,  fighter  units  were  just  not  prepared  to  collect  and 
preserve  combat  assessment  data  information  because  it  did  not  receive 
proper  peacetime  emphasis.  Many  of  the  postwar  assessment  problems  could 
have  been  alleviated  if  all  attack  platforms  had  been  equipped  to  record  the 
effects  of  their  munitions  and  these  recordings  had  been  properly  titled  and 
preserved.’  ^ 

Desert  Storm  has  spurred  several  studies  to  reevaluate  bomb  damage  as¬ 
sessment  processes.  For  example,  the  Air  Staff  has  several  initiatives  under 
way  to  improve  bomb  damage  assessment  concepts  and  methodologies.’’’ 
However,  most  of  these  initiatives  focus  on  improving  either  the  overall  joint 
or  high-end  BDA  architecture  and  overlook  the  key  role  onboard  video  played 
in  the  BDA  process. 

This  chapter  will  explore  the  role  attack  aircraft  onboard  video  should  play 
in  the  intelligence  and  BDA  processes,  by  categorizing  its  uses  in  Desert 
Storm  and  examining  the  associated  doctrinal  issues. 
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Demonstrated  Onboard  Video  Uses 


It  has  been  well  demonstrated  that  onboard  video  can  be  used  for  a  number 
of  purposes.  The  first  is  its  ability  to  determine  the  DMPI. 

Desired  Mean  Point  of  Impaot  Determination 

Onboard  video  was  utilized  to  determine  a  munition’s  precise  impact  point. 
This  is  very  similar  to  the  Vietnam-era  strike  camera  film’s  being  used  to 
identify  and  correlate  each  aircraft’s  bon  b  craters.  The  quaUty  of  the  data 
provided  by  onboard  video  recordings  varied  considerably,  depending  on  the 
aircraft’s  video  system,  ordnance  delivery  altitude,  tactics,  unit  guidance,  and 
the  sensor  used  to  acquire  the  information.  For  example,  day  high-altitude 
deliveries  recorded  few  of  their  own  impact  points,  while  night  infrared  at¬ 
tacks  were  routinely  able  to  film  their  entire  bomb  delivery.  Some  aircraft, 
even  recorded  the  impact  points  of  other  flight  members’  bombs.  In  one  case 
an  F-lllF  crew  filmed  the  impact  of  all  five  preceding  aircraft’s  bombs  in 
addition  to  their  own.^'*  F-15Es  would  periodically  film  the  target  area  out¬ 
bound  after  munition  impact,  explicitly  si  owing  target  damage  after  the 
smoke  and  dust  had  cleared.  Som»-  of  the  new  electro-optical  munitions  also 
provide  video  attack  documentatic  i.  P’or  example,  the  GBU-15  provided  a 
panoramic  picture  of  tlie  target  area  and  weapon’s  impact  trajectory,  giving 
an  accurate  determination  of  its  impact  point.’® 

Pete  Williams’s  following  commentary  to  the  press  reflects  onboard  video’s 
ability  to  accurately  determine  DMPIs: 

On  the  next  run,  you  can  use  the  TV  ae  battle  damage  aaoeasment,  beenuae  you  can 
Bee  what  the  finjt  weapon  did.  ThiR  ih  a  two-weapon  aalvo.  The  next  weapon  that 
comeH  in  will  not  only  be  right  on  target,  but  it  will  fly  through  the  hole  that  was 
made  by  the  first  weapon.'^ 

Onboard  video  was  particularly  useful  in  determining  impact  locutions  of 
munitions  dropped  under  conditions  of  bad  weather,  smoke,  haze,  or  on  a 
secondary  target.’^  Reconnaissance  platforms  normally  focus  Uieir  sensors  on 
a  fra  'ged  DMPI  and  not  net-essarily  oi'  a  secondary  target.  Attack  aircraft- 
onboard  video  was  heavily  used  in  determining  munitions’  impact  locations 
throughout  the  war. 

Precision  Guided  Munition  Analysis 

Desert  Storm  showcased  warfare  with  large  quantities  of  precision  guided 
munitions.  The  vast  increase  of  targets  struck  accurately  overwhelmed  tlio 
BDA  system.  PGM  munitions  virtually  required  an  assessment  for  each  bomb 
dropped.  The  penetrating  nature  of  hardcase  munitions  further  complicated 
tl  e  BDA  process  because  these  munitions  produced  little  external  evidence 
hut  could  generate  significant  internal  blast  damage.’®  Impacts  on  the  sides 
of  structures  also  complicate  assessments  because  they  are  difficult  to  detect. 


With  the  accuracy  of  PGMs,  coalition  forces  did  not  need  to  destroy  edl  the 
buildup  in  a  target  complex  to  render  a  facility  inoperative.^**  This  further 
complicated  imagery  analysis  and  slowed  the  BDA  process.  Consequentially, 
there  were  instances  of  targets’  being  unnecessarily  attacked  a  second  time 
because  external  reconnaissance  assets  were  unable  to  verify  target  destruction.^** 
OnboBurd  video  was  integral  in  assessing  the  results  of  PGMs.  It  frequently 
would  capture  secondary  effects  indicating  severe  internal  damage,  not  easily 
detected  by  still  imagery  analysis.  Future  conflicts  will  virtually  mandate  the 
use  of  precision  guided  munitions  to  achieve  target  destruction  and  avoid 
collateral  damage.^*  Onboard  video  proved  to  be  essential  in  assessing  PGM 
deliveries  during  Desert  Storm  and  can  be  expected  to  be  vital  in  a  future 
conflict. 


When  Weather  Restricted  Other  Systems 

Desert  Storm  intelligence  collection  assets  were  finite  and  frequently  impacted 
by  the  weather.^  Weather  has  been  a  factor  in  every  war.  For  example,  during  the 
Korean  War,  bad  weather  prevented  coverage  of  35  percent  of  the  February 
1963  assigned  reconnaissance  targets.**®  Poor  weather  during  various  phases 
of  Desert  Storm  “severely  hampered  verification  of  target  destruction.”**'* 
Cloudy  weatlier  made  BDA  assessments  erratic  and  affected  their  accuracy.^** 
The  lack  of  concrete  results  to  display  to  the  public  was  maddening  to  military 
commanders,  DOD  officials,  and  political  leaders.**®  General  Kelly  told  the 
press  on  several  occasions  that  coalition  forces  were  having  problems  deter¬ 
mining  BDA  due  to  the  weather.**^  Former  Secretary  of  the  Air  Force  Donald 
B.  Rice  described  the  Gulf  War  weather  situation  as  follows; 


The  weather  over  I.-aq  during  Daaeit  Storm  waa  the  worst  in  fourteen  yearB,  twice 
ae  bad  bh  clitnatoir,  ical  hiatory  of  the  region  would  have  suggested.  The  conditions, 
in  fact,  approximated  a  rainy  European  summer,  not  the  kind  of  blue-skies  condi¬ 
tions  one  normally  aosociates  with  desert  warfare.  Cloud  cover  exceeded  25  percent 
at  10,000  feet  over  central  Iraq  on  31  days  of  the  43  doy  war;  it  exceeded  50  percent 
on  21  of  those  days,  and  76  percent  on  9  days.  Accompanying  thin  cover  wore 
occasionally  violent  winds  and  heavy  downpours  that  played  havoc  with  targeting 
and  bomb  damage  asHessment.^ 


If  the  weather  is  adequate  for  an  attack  aircraft  to  deliver  its  munitions, 
the  same  seusor  used  to  deliver  the  ordnance  can  normally  film  the  attack. 
Onboard  sensor  video  recordings  provided  mission  results  during  periods  of 
poor  weather  when  other  assets  were  unable  to  provide  BDA.  Timely  BDA 

information  is  essential  in  dll  types  of  weather  to  successfully  execute  an  air 
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sources  of  BDA  were  not. 


BDA  When  Not  Available  firom  Other  Systems 

As  with  the  weather,  onboard  video  can  provide  a  source  of  information 
when  otiier  assets  are  not  available.  This  includes  when  reconnaissance  assets 
are  diverted  to  support  other  tasking,  restricted  by  the  threat,  malpositioned 
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to  acquire  BDA,  or  simply  shot  down.  Additionally,  target  area  defenses  can 
restrict  the  access  of  reconnaissance  aircraft  or  require  larger  support  pack¬ 
ages.  In  future  conflicts,  our  reconnaissance  operations  may  be  more 
restricted  by  the  threat  similar  to  tiie  following  US  Third  Army  Desert  Storm 
experience; 

In  January,  we  had  to  rely  largely  on  national  imagery  for  targeting,  because  early 
on  in  the  air  campaign,  Iraqi  missile  air  defensels]  still  posed  a  thre.nt  to  theater 
imagery  aircraft.™ 

When  not  supported  by  reconnaissance  asset.s,  units  relied  heavily  on  their 
own  organic  onboard  recordings  to  provide  combat  information  for  decision 
making.  Frequently,  this  was  the  only  inibrmation  available  before  the  next 
wave  of  strikers  had  to  be  launched."*' 

Mobile  Targets/lt'ast-Moving  Forces/ 

Nonlinear  Battlefield 

The  dynamic  battlefield  of  fast-moving  conventional  forces  exacerbated  the 
need  for  real-time  intelligence.'^^'  External  assets  were  unable  to  satisfy  the 
requirement  for  mobile  target  BDA.  General  Horner  said  during  a  Senate 
Armed  Services  Committee  hearing,  “We  had  the  most  dilliculty  in  telling 
how  we  were  doing  with  regard  to  destroying  hia  i Saddam’s!  tanks  and 
armor.”^'*  Even  the  best  imagery  analyst  with  clear  photography  often  had  a 
hard  time  telling  which  tanks  were  sufficiently  broken  and  which  were  not.'*'* 
Consequentially,  CENTAF  planners  and  intelligence  personnel  had  to  rely 
upon  onboard  attack  video  as  their  main  source  of  information  for  BDA  attri¬ 
tion  counts.'*’’  Ibe  following  commentary  by  Brig  Gen  Robert  A.  Neal  to  the 
press  is  an  example  of  the  detail  onboard  recordings  can  provide. 

ni  show  you  one  laet  film  clip  which  hHowb  the  attack  of  Kuwaiti  equipment  in  the 
field.  Well  begin  with  F-IH'h  using  laser-guided  bombs  ngoinst  tanks.  You’ll  see 
large  chunks  of  armor  come  out  there  as  the  tank  is  blown  opart.™ 

General  Horner  testified  to  Congress  that  our  attack  aircraft  onboard  video 
systems  provided  a  good  capability  to  assess  mobile  target  BDA.  From  on¬ 
board  vid«‘i>  assessments,  “we  had  a  good  idea  how  many  tanks  we  were 
killing  in  a  given  area  each  night.”'*'  Secretary  Rice  further  described  the 
value  of  onboard  video  as  he  said,  “Strike  video,  showing  the  results  of  a 
Maverick  or  GBU-12  hitting  a  tank  or  other  target,  generally  proved  the  most 
useful  means  for  planners  to  assess  the  destruction.”'*** 

Imagery  intelligence  has  been  the  traditional  primary  source  of  BDA  infor¬ 
mation  and  will  likely  remain  a  staple  in  the  future.  ***  However,  an  increase 
in  newer  weapons  such  as  the  Army  tactical  missile  system  (ATACMS),  multi¬ 
ple  launch  rocket  system  (MLRS),  and  a  nonhnear  battlefield  will  further  tax 
reconnaissance  assets  and  imagery  analysts.'***  Additionally,  the  movement  of 
high-speed  forces  has  created  the  requirement  to  know  accurately  the  loca¬ 
tions  of  greater  numbers  of  friendly  and  opposing  forces.'*’  Analysis  based  on 
tile  fbrwai'd  line  of  troops  or  direction  of  tank  movement  may  not  be  as  valid 
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in  the  future.'^^  Hence,  with  fast-moving,  mobile,  or  relocatable  forces,  on¬ 
board  video  may  be  the  only  viable  method  to  determine  BDA  and  overall 
attrition  levels.  However,  onboard  video  needs  to  be  properly  weighted  to 
compute  attack  results  more  accurately,  a  subject  that  will  be  discussed  later 
in  this  chapter. 


Intelligence  Acquisition 

Col  John  R.  D3’'as,  writing  on  the  subject  of  technical  reconnaissance,  said, 
“Information  is  the  foundation  of  all  plans  and  action.”^  AFM  1-1  advocates 
that  in  addition  to  benefiting  from  intelligence,  aerospace  forces  contribute  to 
the  creation  of  intelligence  through  their  abilities  to  conduct  reconnaissance 
and  surveillance  communicate  information  to  analysts/decision  makers,  and 
assess  strike  damage.^  The  Intelligence-gathering  potential  for  onboard  attack 
aircraft  video  is  only  in  its  infancy  stages.  The  same  sensors  used  to  deliver 
munitions  could  also  have  piovided  a  significant  amount  of  additional  intel¬ 
ligence  information,  a  capability  essentially  overlooked  during  the  Gulf  War. 

Onboard  attack  aircraft  video  can  provide  information  of  intelligence  value 
about  targets  and  facilities  not  necessarily  under  attack.  For  example,  F-lSEs 
were  used  for  “river  recce”  to  locate  standing  or  pontoon  bridge  spans. A-10 
aircraft  used  imaging  infrared  Maverick  missiles  to  identify  and  then  to  in¬ 
dividually  select  Iraqi  tanks  to  attack.^®  F-111  crews  used  their  forward-look¬ 
ing  infrared  (FLIR)  equipment  to  locate  buried  armor.^"^ 

Infrared  detectors  .  .  .  were  used  to  determine  which  bunkers  had  tanks  inside. 
Surveillance  was  conducted  at  dusk  when  the  desert  sand  hud  cooled  down,  but  the 
metal  in  the  tank  still  held  the  heat.^* 


Iraqi  defensive  positions  also  showed  up  well  on  the  F-15E  attack  radar. 

Modern  attack  aircraft  are  equipped  with  sensors  ranging  from  those 
providing  activity  detection  to  sensors  capable  of  detailed  target  analysis,®® 
Gen  Merrill  A.  MePeak  acknowledged  the  intelligence  value  of  these  modern 
sensors  w’hen  he  said,  “It’s  intelligence,  but  it’s  intelligence  that  is  processed 
by  the  aircrew  and  acted  upon  immediately.”®'  Since  attack  eiircraft  are  now 
equipped  with  onboard  recording  systems,  they  ai'e  capable  of  bringing  hack 
that  sensor-acquired  information  for  further  exploitation.  However,  the  intel¬ 
ligence  community  was  predisposed  to  use  only  external  imagery  for  BDA  due 
to  its  “objectivity.”  Unfortunately,  a  great  deal  of  information  available 
through  onboard  recordings  went  unused  or  unexploited  during  Desert  Storm 
due  to  this  predisposition.®'^  According  to  Air  Force  Pampldet  (AFP)  200-17, 
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source  inputs,  to  obtain  the  best  possible  understanding  of  damage  suffered 
by  the  enemy.”®® 

'I’he  role  of  tactical  intelligence  is  to  provide  commanders  with  accurate 
information  as  the  basis  for  decision  making  and  not  solely  for  up-channel 
reporting.®''  Unfortunately,  over  the  years  since  Vietnam  we  have  removed 
imagery  analysts  and  targeteers  from  our  fighter  squadrons.®®  Squadron 


38 


intelligence  personnel  now  focus  on  completing  MISREPs  vice  analysis.  Addi¬ 
tionally,  the  intelligence  effort  has  become  overly  centralized.  For  example, 

air  tasking  and  targeting  was  centralized  at  the  JFACC  [joint  force  air  component 
commander]  level,  with  intelligence  requirements  originating  at  the  theater  levnl 
and  results  pushed  downward,  in  contrast  to  the  decentralized  nature  of  ground- 
combat  intelligence.®® 

In  general,  onboard  video  was  a  vastly  underutilized  source  of  intelligence 
during  Desert  Storm.®^  The  intelligence  system  was  not  prepared  or  structured 
to  receive  significant  amounts  of  aircrew-acquired  intelligence.  We  need  to 
incorporate  user-generated  onboard  video-derived  information  to  a  much 
greater  degree  in  the  BDA  and  intelligence  processes. 

Unit-Level  Source  of  Imagery  (Video  Library) 

General  Schwarzkopf  noted  that  a  lack  of  tactical  recoimaissance  products 
was  one  of  the  more  significant  shortfalls  of  the  war.®®  Units  started  to  rely 
on  their  own  video  resources  to  fill  this  void.  One  fighter  unit  established  on 
onboard  vid*;o  libr.iry  of  previous  missions  to  facilitate  target  study.  This 
library  was  used  extensively  as  an  unageiy  source  for  premission  study. 

During  Desert  Storm,  reconnaissance  assets  were  able  to  film  more  targets 
and  loiter  longer  near  target  areas  due  to  our  air  supremacy.®®  Even  with  this 
permissive  environment,  we  were  not  able  to  satisfy  tactical  users.  We  cannot 
expect  to  have  such  rapid  and  total  control  of  an  enemjr’s  airspace  in  future 
conflicts,  particularly  with  the  rate  of  today’s  tecimology  proliferation.  Even 
though  efforts  are  under  way  tr»  improve  the  shortage  of  target  imagery,  the 
utility  of  an  onboard  video  imagery  library  has  considerable  merit.  However, 
currently  we  do  not  provide  units  either  the  guidance  or  the  resources  to 
establish  combat  video  libraries. 

Misaion  Report  Preparation 

During  Desert  Storm,  aircrew  and  intelligence  personnel  typically  prepared 
MISKEPs  after  reviewing  attack  aircraft  onboard  videotapes.  The  fact  that 
MISREP  data  was  “video  assessed”  was  not  specifically  annotated.  The 
method  of  preparation  and  degree  of  detail  on  MISREPs  varied  widely  between 
fighter  units.  Members  of  one  unit  had  to  prove,  by  showing  their  videotape 
to  their  commander,  that  they  struck  the  target  or  were  not  permitted  to 
report  a  “hit.”®®  In  the  F-15E  unit  it  was  tacitly  assumed  that  CENTAF  knew 
their  MISREPs  were  prepared  directly  fn»m  an  onboard  video  assessment.®' 
Others  gave  equal  weighting  to  aircrew  visual  sightings  and  video-assessed 
information.  In  one  A- 10  unit,  the  commander  required  specific  secondary 
effects  before  his  pilots  could  report  damage  to  an  armored  vehicle  or  tank.®^ 
Additionally,  each  level  of  command  added  its  own  additional  “ad  hoc” 
quaUfiers  to  a  unit’s  assessment  criteria. 
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MISREPs  were  routinely  based  only  on  a  preliminary  review  of 
videotapes.®''*  Follow-on  unit-level  video  assessments  were  rarely  accomplished. 
Some  vi(b'otape  was  forwarded  to  CENTAF,  some  saved  by  individuals,  and 
the  remainder  was  used  again  (taped  over  on  the  next  mission)  because  of  a 
shortage  of  blank  tapes.  Other  than  in  the  F-111  and  F-117  units,  there  was 
no  concerted  effort  to  preserve  all  the  combat  videotape.®** 

While  the  methodology  and  the  weighting  of  onboard  video  varied,  it  was 
clearly  the  key  source  of  MISREP  data.  However,  units  lacked  detailed 
guidance  on  how  to  properly  assess  and  report  onboard  video  acquired  infor¬ 
mation.  One  unit  even  changed  its  MISREP  format  during  the  war  (appen¬ 
dices  E  and  F).®®  MISREP  procedures  need  refinement  and  standardization, 
particularly  with  respect  to  onboard  video  assessed  inputs. 

Media  Consumption 

Rear  Adm  Riley  D.  Mixson,  commander  of  Carrier  Group  Two  in  the  Red 
Sea,  said  during  the  Gulf  War,  “One  large  bomb  on  target,  and  recorded  for 
proof  of  hit  and  public  relations,  is  better  than  numerous  near -misses.”®® 
Early  in  the  war,  the  media  focused  the  public’s  attention  on  Deser  t  Storm 
BDA  problems.  A  combination  of  operational  security  conccnis  and  inherent 
limitations  of  reconnaissance  systems  resulted  in  sparse  information  being 
initially  available  to  the  press. 

In  his  first  press  conference.  General  Homer  played  a  couple  of  onboard 
video  recordings  of  attack  missions  for  the  press,  clearly  supportmg  US  claims 
of  precision  bombing  and  coalition  success.®^  Pohtical  and  mihtary  leaders  at 
all  levels  quickly  resorted  to  attack  aircraft  onboard  video  recordings  to 
demonstrate  combat  success  to  the  media.  General  Schwarzkopf  also  used 
cockpit  video  to  counter  Saddam’s  claims  of  random  collateral  bomb  damage.®® 
The  following  graphic  narration  of  an  attack  aircraft’s  video  is  from  one  of 
General  Neal’s  press  conferences: 

Here's  another  atUick  agninat  tanka,  nha  ia  u  aptn-bicular  one  becnuae  of  the 
ammunition  and  fuel  and  ao  forth  inaidc  the  tank.  .  .  .  Here’a  one  burning  aa  the 
A-10,  in  this  caae,  worke  agninat  thia  tank,  with  a  Maverick  misaile.  The  tanka  tried 
to  get  off  the  road.  You  can  see  them  leaving  the  road  now  and  driving  out  into  the 
deaert.  In  fact,  some  of  the  tankers  tried  to  run  away,  you  see  the  people  running 
away.  .  .  .  Thia  is  a  moving  tank,  moving  it  into  the  desert  off  the  road.  We 
continued  to  attack  him.  We  got  a  pretty  good  sized  aecondnry  on  that  one.'" 

Even  after  the  war,  attack  aircraft  onboard  video  was  used  to  showcase 
coalition  success.  General  MePeak  narrated  one  of  these  video  presentations 
as  follows: 

I  want  to  show  aome  more  film  here  about  nttacka  againat  the  Iraqi  Air  Force, 
beginning  with  aircraft  in  the  oj)en.  Tliia  ia  n  .Soviet  liomher  deaign,  called  the 
Badger,  aitting  in  a  n^vetment.  We  are  laaiiig  with  a  1nHer-giiid«Kl  bomb.  Next  is  a 
Soviet  fighter  called  the  h'itter,  again,  in  the  open ---we’re  laaing  it.  Now  we  go 
againat  aircTuft  shultera.  .  .  .  Here  we  have  debiia  coming  out  both  enda  of  that 
particular  ahelter.  Here’s  another  attack  with  a  large  aecondnry  (exploaionl  coming 
out  the  top.™ 
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Relating  the  enormous  success  of  the  air  campaign  in  Desert  Storm  to  a 
skeptical  press  would  have  heen  much  more  difficult  without  onboard  video. 
Presenting  weapons  attacks  with  pinpoint  accuracy  to  tlie  world  press  helped 
to  sustain  vital  international  support  for  the  war  and  established  coalition 
credibility. 

In  the  January  1993  attacks  in  Iraq,  onboard  video  was  again  used  to 
demonstrate  mission  success  to  the  media.  In  addition  to  showing  attack 
success,  the  video  recordings  were  also  used  to  show  clouds  obscuring  one  of 
the  target  areas,  justif5nlng  the  need  for  the  next  day’s  follow-on  attacks.^' 
Onboard  video  has  become  an  integral  part  of  the  public  relations  process  but 
lacks  written  guidance  and  procedures. 

Archiving 

Combat  aSHciiKmont  in  the  examination  struck  tucf^cts  to  determine  the  ejfeetiveness 
of  the  munitions  damiiffe  mechanisms,  to  draw  conclusions  as  to  the  decree  of  success 
or  failure  of  the  attack,  and  to  make  recommendations  on  the  need  for  restrikes, 
changes  in  munitions,  fuzing,  tactics,  or  strategies.  It  mu.st  be  done  jointly  by  the 
targeting,  threat  analysis,  and  operations  personnel. 

— A1<V  200- n 

“The  BDA  process  does  not  end  with  the  cessation  of  hostilities.”^^  I’he 
weapon-effectiveness  phase  of  BDA  assessment  yields  significant  information 
on  weapon  performance,  signatures,  and  methods  to  enliance  targeting.^* 
However,  post-Desert  Storm  combat  assessment  suffered  due  to  lack  of  BDA 
quantity,  detail,  and  correlation.^'*  “Desert  Storm  BDA  was  .  .  .  not  adequate 
for  weapon  systems  evaluation  because  there  is  not  enough  BDA  to  evaluate 
each  tasked  mission,  and  the  quality  of  the  assessments  is  lacking.”^'’  The 
air-to-air  weapon-effects  team  did  not  even  arrive  until  almost  a  month  alter 
Desert  Storm  had  begiin,  so  “most  perishable  data  was  lost.”^*’ 

In  general.  Desert  Storm  units  did  a  poor  job  of  preserving  mission  details, 
particularly  delivery  parameters  and  fuze  settings.^^  However,  some  units 
did  a  much  bett»^r  job  of  chronicling  their  war  effort  than  others.  For  example, 
the  F-1 17  unit  purchased  a  co  amercial  software  data  base  to  record  a  detailed 
account  of  the  targets  attacked.^”  They  documented  fuze  settings,  aim  points, 
delivery  parameters,  and  cockpit  vid«‘o  results.^** 

While  we  did  collect  some  of  the  Gulf  War’s  mission  results  tliruugh  the 
preservation  of  onboard  video  recordings,  it  was  not  done  well.  In  fact,  Desert 
Storm  weapon-effects  analysts  found  Uie  hardest  ioforniation  “to  obtain  were 
correlated  intelligence  reports  and  cockpit  video  recordings.''"” 

Operations  personnel  are  busy  fighting  a  war  and  cannot  he  expected  to 
concentrate  on  collecting  data  for  follow-on  analysis,  unless  the  pnwess  is  part 
of  their  war-fighting  procedures.  Preserving  nii.ssion  video  recording.s  and 
more  detailed  postmission  debriefs  can  satisfy  many  of  the  combat  assessment 
documentation  requirements  without  mission  degradation.  However,  these 
procedures  need  t<i  developed,  document.ed,  instituted,  and  practiiaxi  if  iJiey 
are  to  be  effective  in  coixihat.”’ 
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Implementation  Issues 


Desert  Storm  clearly  demonstrated  the  need  for  a  joint  bomb  damage  as¬ 
sessment  process.^^  BDA  is  a  complex  process  requiring  standardized  proce¬ 
dures  and  interoperable  systems  to  accommodate  the  wide  range  of 
requirements.^  However,  very  little  documentation  exists  on  the  role  on¬ 
board  video  should  play  in  the  BDA  and  intelligence  processes.  Peacetime 
procedures  for  BDA  and  intelligence  collection  must  be  established  to  satisfy 
combat  requirements  and  postcouflict  analysis.^^ 

Commanders  have  the  responsibility  to  see  that  their  units  are  trained  and 
prepared  for  combat.^  However,  combat  documentation  guidance  has  lapsed 
since  Vietnam.  No  single  regulatory  source  governs  the  entire  spectrum  of 
combat  dociimentation  or  BDA.  For  example,  the  following  postwar  after-action 
report  criticism  from  the  OSD  Technical  Data  Directory  Project  is  vague  be¬ 
cause  the  author  did  not  know  where  to  direct  it. 

Th«  rMp(inaibI«  office  ahould  be  cognizant  of  peacetime  preparations  for  data  collec¬ 
tion  and  of  the  degree  of  succeaa  being  achieved  in  data  collection  during  exerciaes, 
criaes,  or  hoetilitiea.  The  oversight  procesa  should  include  a  mechanism  for  report- 
ing  the  status  oT  collection  preparation  and  for  periodic  reviews  of  policy  and 

preparedness.** 

With  degradation  of  the  armament-recording  program,  removal  of  imagery 
analysts  from  filter  squadrons,  and  an  implied  promise  of  complete  wartime 
BDA  support  from  national  systems,  units  were  unprepared  for  their  Desert 
Storm  BDA  responsibilities  This  section  will  examine  issues  that  must  he 
addressed  in  order  to  fully  integrate  and  institutionalize  attack  aircraft  on¬ 
board  video  in  the  BDA  and  inteUigence  processes. 

Standardized  Terminology 

Cumnt  Army  doctrinr  regarding  BDA  »•  found  in  the  capstam-  field  manuals,  -34 
aeries  field  manuals,  and  targeting  field  manuals.  Current  Air  Force  BDA  doctrine 
is  found  in  AFR  200-  Ifi  (USAF  Targeting)  and  AFM  200-16  Isicl  (Introduction  to 
USAF  Targeting).  Joint  PUBs  1,  3-0,  and  2-0  also  address  BDA  doctrine.  However, 
none  of  these  address  all  of  the  required  doctrinal  tv,..--.  Each  define  some  BDA 
terms,  but  not  all  definitions  are  consistently  the  same,  inol  not  all  publications 
address  the  same  set  of  terms.  This  lack  of  agreement  creates  a  prnliferation  of  BDA 
data  base  models  that  do  not  have  correlated  contents  and  are  not  interoperable. 
Additionally,  none  of  the  current  manuds  even  attempt  to  propose  a  standard 
methodology  for  BDA,  nor  do  they  adequately  discuss  exactly  who  is  responsible  for 
collecting,  analyzing  and  disseminating  BDA  data. 

— l)S  Army  BDA  White  Paper 

As  seen  in  Desert  Storm,  BDA  requires  inputs  from  a  variety  of  s  ources,  to 
include  each  of  the  services.  Consequently,  we  nee:i  a  joint  standardized 
terminology  for  all  developers  and  users  of  BDA.  This  initiative  is  under  way, 
and  appendix  G  contains  the  recently  released  joint  terminology  from  the 
battle  damage  assessment  working  group  ( BDAWG). 
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Common  (Joini)  Data  Base 


Many  believe  one  of  the  keys  to  solving  the  BDA  problem  is  a  timely  and 
accurate  all-source  inteUigence  data  base.”^ 

The  wide  variety  of  aesets  employed  to  survey  the  battlefield  underscores  the  prob¬ 
lem.  BDA  assets  at  CENTCOM’s  disposal  included  USAPs  E-8  J-STARS  (joint 
surveillance  target  attack  radar  system!  aircraft  with  its  synthetic  aperture  radar, 
the  high-altitude  TR-IA  tactical  reconnaissance  aircraft,  and  other  aircraft  includ¬ 
ing  F-14  TARPS  and  RF-4C.“ 

Joint  operations  require  a  rapid  and  systematic  exchange  of  combat  informa¬ 
tion.®*  Ideally,  BDA  would  be  “collected  from  multiple  sources,  produced  from 
all-source  analy^sis,  and  disseminated  within  the  operational  decision  cycle  of 
the  user."*® 

All  possible  the.-ter  sources  must  be  identified  and  exploited  to  supplement  the 
coverage  of  standard  collection  resources.  Unconventional  sources  may  include 
remote  seismic/acoustic  unattended  ground  sensors,  Iriendly  forces,  media  reports, 
unmarmed  aerial  vehicles  (UAVj,  legal  travellers,  and  refugees.  BDA  analysts  and 
collection  managers  must  remain  alert  to  all  possible  collection  opportunities  which 
could  assist  the  BDA  effort.®' 


However,  as  seen  in  Desert  Stori  j,  intelligence  analysis  and  distribution  was 
not  timely  enough  for  tactical  decision  making.  The  Air  Force  needs  a  better 
method  to  integrate  diverse  intelligence  sources  and  sensor  systems. 

Planners  at  the  national,  theater,  and  wing  levels  all  need  BDA  information. 
National-  and  theater- Ic'/ el  planners  use  BDA  to  determine  the  overall  cam¬ 
paign  progress.  Theater  planners  prepare  the  air  tasking  order  (ATO)  and 
determine  restrike  requirements.  Unit-level  decision  makers  use  BDA  to 
determine  attack  effectiveness  and  the  requirements  to  modify  tactics,  muni¬ 
tions,  and  fuzing.®^ 

On  one  hand,  Washington  has  the  beet  Tvaources  to  exploit  the  peacetime  intel¬ 
ligence.  However,  the  very  large  volume  of  theater  intelligence  that  becomea  avail¬ 
able  during  wartime  ia  unavailable  to  them  in  the  near  term  except  aa  meaaage 
traffic."'' 


Additionally,  “there  was  no  system  specifically  designed  to  provide  feedback 
from  the  tactical  user  to  the  national  level  producer.”*^ 

One  potential  solution  to  this  dilemma  is  a  universally  accessible  common 
target  data  base  storing  all  BDA  inputs.  All  information  on  target  damage 
would  be  recorded  in  this  data  base  and  be  readily  available  for  reference  or 
analysis  at  each  command  level.*® 
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muRt  be  collected,  analyzed,  and  diHReminated  to  the  URer  br  near  a  real-time  rate 
OR  poRHible.  Knowing  both  the  condition  of  targeta  to  be  ntnick  and  the  bomb 
damage  aRReHRment  on  thooe  already  hit  is  critical  to  the  planner  who  is  attempting 
to  maximize  the  use  of  available  reRourceB.®” 


Currently  there  is  no  commonly  accessible  data  base  to  record,  store,  or 
monitor  the  progress  of  BDA  analysis.*'  'Various  agencies  are  working  on 
developing  a  joint  data  base  architecture  for  BDA  reporting.*®  Onboard  video 
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should  be  a  key  source  of  combat  information  in  any  data  base  if  it  is  accorded 
the  proper  weighting,  but  the  intelligence  community  has  had  a  long  standing 
dislike  for  the  dissemination  of  “raw"  intelligence. 

Raw  intelligence  is  information  that  has  not  been  further  developed  through 
analysis,  interpretation,  or  oorrelatio  .  with  other  intelligence.  Finished  intelligence  is 
infomnntion  that  has  been  analyzed,  integrated,  interpreted,  and  evaluated.*** 


Combat  systems  and  tactical  decision  makers  are  moving  more  toward  using 
raw  combat  information.  From  a  war  fighter's  perspective,  raw  data  should 
be  available  in  the  absence  of  more  finished  products.  In  cases  where  time 
counts,  raw  information  is  much  preferable  to  no  information.^^  Waiting  for 
finished  intelligence  is  not  always  possible  with  the  tempo  of  modem  combat 
“Timely  intelligence  is  essential  for  the  tactical  commander  to  direct  and  cue 
his  own  collection  resources  and  sensors  to  meet  threats  and  engage  an 
enemy.”^®^  Additionally, 

intelligence  cannot  be  totally  free  of  inaccuracy,  human  error,  and  prejudice.  Sub¬ 
jective  judgments  are  essential  because  opponents  usually  prevent  collection  of 
complete  intelligence  information.*** 


As  seen  in  Desert  Storm,  “raw"  intelligence  provided  by  onboard  video 
recordings  was  preferable  to  late  or  insufficient  processed  or  produced  BDA. 
If  it  is  not  possible  to  determine  the  accuracy  of  the  information,  disseminate 
the  information  to  appropriate  users  with  caveats  if  necessary.’®^  Even  with 
caveats,  information  acquired  through  onboard  video  recording  devices  will  be 
a  key  contributor  to  an  all-source  data  base.'®^ 


Revitalize  the  Armament  Recording  Program 


During  Vietnam,  strike  camera  film  was  considered  an  integral  part  of  the 
BDA  process.*®®  However,  the  elimination  of  strike  cameras  and  perception  of 
onboard  video  as  only  a  training  system  contributed  to  the  degradation  of  the 
armament  recording  program  (ARP).  The  office  of  primary  responsibility 
(OPR)  for  the  ARP,  combat  camera  (the  old  base  photo  lab),  has  gradually 
distanced  itself  irom  its  Vietnam  role  of  unit-level  developing,  processing,  and 
preserving  squadron  combat  recordings.  The  operations  and  intelligence  com¬ 
munities  are  equally  negligent  in  keeping  this  program  viable.  Since  Viet¬ 
nam,  we  have  gradually  shifted  away  from  combat  effectiveness  to  peacetime 
efficiency.  “Altliough  peacetime  efficiencies  are  in  constant  demand,  they  can 
be  self-defeating  if  they  hinder  rapid  and  effective  transition  from  peace  to 
war.”'®® 

*4ir  Force  Regulation  (AFR)  95-13,  Armameni  Recording  Program,  and  com¬ 


mand  supplements  must  be  revived  to  provide  unit-level  BDA  direction.  This 
regulation  should  specify  combat  video  preservation  requirements,  war 
reserve  materiel  (WRM)  tapes,  documentation,  and  archiving  procedures.’®^ 
Additionally,  there  is  also  a  need  to  standardize  onboard  recording  systems  to 
ensure  interoperability  and  secondary  imagery  transmission  capability.  Com¬ 
manders  must  keep  a  wartime  perspective  amongst  the  plethora  of  peacetime 
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procedures.^**®  Tlie  armament  recording  program  should  be  revived  as  a 
single-source  reference  for  all  combat  documentation. 

Restore  Combat  Camera’s  Squadron  Role 

Over  the  years,  combat  camera  has  distanced  itself  from  the  squadron 
combat  documentation  function,  even  though  it  did  reproduce  a  number  of 
videotapes  during  Desert  Storm.  Vietnam-era  squadron  photo  support  has 
evolved  into  a  general  base  support  agency  and  no  longer  emphasizes  aircrew 
combat  film  documentation.***®  For  example,  flying  xinits  do  not  include  com¬ 
bat  camera  in  their  daily  training,  exercises,  evaluations,  and  TDY  deploy¬ 
ments  like  Red  Flag  or  the  Weapons  System  Evaluation  Program  (WSEP). 
Additionally,  combat  camera  has  become  divorced  from  onboard  aircraft 
recording  system  requirements  and  maintenance.****  Units  must  rely  on  other 
base  agencies  for  repairs  and  maintenance  of  debriefing  video  playback  sys¬ 
tems. 

A  Headquarters  TAG  Joint  Studies  Group  Desert  Storm  Data  Assessment 
Report  found  combat  camera  products  produced  during  tbe  war  varied  sig- 
n'ficantly  in  degrees  of  completeness.  These  tapes  were  primarily  made  for 
home  unit  use  or  media  dissemination  and  not  suitable  for  follow-on  combat 
assessment.***  To  fill  this  void,  a  1X)D  effort  to  acquire  and  preserve  Desert 
Storm  video  on  a  laser  disk  storage  medium  was  initiated  about  a  year  after 
the  war.  Unfortunately,  a  significant  amount  of  the  onboard  video  had  al¬ 
ready  perished.  There  should  be  standardized  procedures  for  documentation 
and  preservation  of  onboard  video  recordings.  Combat  camera  should  be 
providing  regulation  guidance  for  documentation,  editing,  indexing,  and 
presemation  of  onboard  combat  video.***  Additionally,  most  units  did  not 
have  sufficient  blank  videotapes  to  preserve  each  mission. 

The  potentially  valuable  exploitation  of  data  .  .  .  ifromi  some  types  of  aircraft 
suffered  due  to  the  shoitage  of  replacement  tapes.  Tliis  shortage  and  the  require¬ 
ment  for  tape  reuse  precluded  data  sharing  among  units  and  tape  retention  for 
more  in-depth  postflight  analyses."''' 

Each  aircraft’s  video  system  is  unique.  The  systems  vary  in  ■visual  quality 
(fidelity),  format,  and  recording  time,  because  they  were  indi'vidually  acquired 
principally  for  training  purposes,  not  combat  documentation.  As  a  result,  the 
overall  video  quality  for  both  infelligence  analysis  and  for  secondary  imagery 
transmission  needs  improvement.  Additionally,  all  Desert  Storm  combat 
■video  recordings  should  have  been  archived  to  facihtate  foUow-on  intelligence 
analysis,  mission  study,  and  postconflict  assessments. 

At  .  .  .  the  Bquadron  level  and  certainly  at  the  wing  and  air  group  level,  enhanced 
high  Hpeed  review  and  weapone  impact  freeze  frame  recording,  BDA  dal  forward¬ 
ing  and  cataloging  would  have  enhanced  the  tactical  BUA  proceaft."* 

Future  wars  can  be  expected  to  be  fought  by  coalitions.  As  a  result,  we  may 
be  required  to  assess  and  retransmit ;  coalition  partner’s  onboard  recordings 
for  BDA.**®  'lliese  video  systems  may  be  baser!  ^  .1  another  recording  standard 
and  not  necessarily  compatible  with  our  systems.  For  example,  during  Desert 


Storm  there  was  a  requirement  to  handle  Program  Assembler  Language 
(PAL),  SECAM,  and  NTSC  video  formats.'^®  Any  future  video  selective  im¬ 
agery  dissemination  system  (SIDS)  architecture  must  be  capable  of  handling 
a  variety  of  video  formats.^^^  Ultimately,  we  need  complete  interoperability  of 
national,  theater,  and  unit-level  imagery  systems.^ 

Combat  camera  should  be  the  focal  point  for  standardizmg  onboard  video 
systems,  interoperability,  and  future  requirements.  Additionally,  we  should 
reestablish  combat  camera  as  an  integral  part  of  the  fl3nng  squadron  combat 
documentation  process.  There  is  a  definite  need  to  establish  unit-level  proce¬ 
dures  for  reproduction,  retransmission,  and  preservation  of  combat  video 
recordings.^^® 


Specify  Combat  Data  Collection  Procedures 

As  discussed  in  chapter  1,  munition  effects  assessments  during  and  after  the 
Gulf  War  were  incomplete  due  to  insufficient  detail  and  lack  of  correlation. 
“Most  of  the  major  collection  efforts  were  conducted  after  cessation  of  hos¬ 
tilities.  As  a  result,  much  of  the  highly  perishable  data  was  lost.”’*^® 

BDA  producerB  must  plan  for  the  retention  and  ntornge  of  a  large  volume  of  BDA 
material  for  postconflict  analysiH.  A  .  .  .  policy  must  be  develo)>ed  to  ensure  valu¬ 
able  data  is  not  lost  during  the  conflict.*^' 

Initiatives  such  as  the  Weapon  Effects  and  Performance  Data  Archival 
(WEAPDA)  data  base  \7ere  efforts  initiated  too  late  to  effectively  reconstitute 
all  the  combat  information.  Some  estimates  to  reconstitute  the  available  data 
ranges  into  the  man-years  just  to  soit  and  correlate.  With  better  planning 
and  procedures,  these  problems  could  have  been  avoided.’^ 

The  current  tasking  process  has  several  combat  assessment  anomalies. 
First,  planners  routinely  permit  units  to  select  their  own  mimitions.  While  this 
allows  unit-level  flexibility,  the  lack  of  an  ATO-specilled  munitions  and  fuzing 
complicates  imageiy  BDA  analysis.  Second,  the  target  annotation  in  the  computer- 
assisted  force  management  systems  (CAFMS)  data  field  is  not  consistent. 
Third,  posimission  reports  lacked  the  detail  necessary  for  follow-on 
analysis.’*^'*  Combat  assessment  data  is  useless  if  not  collected  in  a  scientific 
manner.^ 


[Weapons  and  tactics  data  are] .  .  .  critical  to  evaluating  the  elfectivenesB  of  tactics, 
weapon  systems,  and  munitions  used  against  the  various  target  complexes.  How¬ 
ever,  there  is  no  standing  requirement  to  preserve  weapons  and  tactics  data.’®® 
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vital  if  an  enemy  develops  a  countermeasure  to  our  weaponry. '^^Additionally, 
conclusions  from  weapon  system  analysis  have  a  profound  effect  on  force 
structure,  munitions  acquisition,  and  delivery  methods.'"®  As  with  BDA  for 
campaigning,  we  need  to  establish  better  procedures  for  weapons  assessment. 


If  we  wait  for  the  next  conflict  to  develop  the  plans,  it  will  be  too  late.  Our  force 
management  systems  need  changing  during  peacetime.  To  train  the  way  we  fight, 
these  changes  should  be  evaluated  during  unit  exercises,  combat  exercises 
(Red/Green  Ping),  and  unit  inspections.  These  evaluations  should  include  not  only 
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the  unit’s  abilities  to  keep  records,  but  the  analysts  capabilities  to  collect  and  use 
them.*® 

Detailed  procedures  for  recovery  and  retention  of  combat  assessment  data 
must  be  established. Granted,  war  fighting  will  continue  to  take 
precedence  over  data  collection  for  follow-on  analysis.  But  in  most  war  situa¬ 
tions,  some  degree  of  combat  assessment  documentation  can  be  ac¬ 
complished.^^'  Equipping  all  attack  aircraft  with  onboard  collection  and 
recording  systems  is  one  manner  in  which  much  of  this  data  can  be  readily 
collected,  correlated,  and  preserved. However,  combat  data  collection  re¬ 
quirements  and  procedures  must  be  specified  in  a  single-source  regulation  to 
provide  written  guidance  to  war-fighting  commanders. 

Intelligence  Acceptance  and  Doctrine 

General  Ridgiuay’s  Korean  War  complaint  was  “it  took  too  long  to  acquire,  report, 
analyze,  and  present  the  finished  intelligence  data  for  consideration.” 

— 1975  Speech  nt  Air  University 

Desert  Storm  BDA  failed  to  meet  the  fundamental  criterion  of  timeli¬ 
ness.'’*^  The  intelligence  community  had  high  expectations  for  our  national 
systems,  but  they  were  unable  to  supply  sufficient  timely  BDA  to  tactical 
users  and  decision  makers. Combat  commanders  clearly  expressed  the 
need  for  an  improved  BDA  process  to  include  tlie  development  of  a  better 
procedural  doctrine.'^®  The  DOD  Title  V  final  report  to  Congress  stated, 

BDA  will  continue  to  be  a  problem  for  the  foreseeable  future.  However,  many 
difficulties  encountered  in  Operations  Desert  Shield  and  Desert  Storm  can  be  mini¬ 
mized  or  eliminated  by  developing  standard  BDA  doctrine  and  procedures  that 
meet  the  needs  of  operational  and  intelligence  communities. 

There  is  a  definite  lack  of  unit-level  BDA  guidance.  Currently,  there  is  no 
DOD-wide  formalized  BDA  training,  organizational  structure,  doctrine, 
methodologfy,  or  set  of  procedures.'®^  There  has  been  insufficient  emphasis  on 
combat  assessment  across  the  spectrum,  firom  command  exercises  tu  tlie  school- 
house,  particularl}^  for  analysts.'®®  Past  employment  exercises  had  focused 
heavUy  on  ATO  development  with  only  minor  “simulated”  input  for  combat 
assessment.'®^  Combat  assessment  has  not  been  realistically  exercised.''*® 

A  wartime  BDA  intelligence  capabiUty  for  Desert  Storm  had  to  be  essentially 
created  at  CENTCOM  in  the  Joint  Intelligence  Center  ( JIC).*'*'  A  BDA  system 
should  be  in  place  well  before  a  crisis  to  provide  commanders  with  BDA  for 
decision  making  from  the  outset.''*”  To  solve  this  problem,  the  Air  Staff  is 
participating  in  the  Defense  Intelligence  Agency  (DIA)  BDA  working  group, 
which  is  creating  a  joint  staff  publication  to  delineate  doctrine,  BDA 
methodologies,  training,  and  procedures.''*® 

While  the  BDAWG  is  working  the  overall  arcliitecture  for  BDA,  there  is  a 
definite  need  to  define  the  role  of  onboard  video  in  the  BDA  process,  'llie 
disposition  of  the  intelligence  community  is  still  toward  restrike  nominations 
solely  as  tlie  result  of  external  poststrike  reconnaissance,  not  onboard  video 
results.*'*®  Posk-Desert  Storm  dot;trinal  manuals  do  not  give  onboard  sensor 


47 


video  recordings  the  weighting  it  deserves.  For  example,  a  draft  of  AFM  3-1, 
"Aerospace  Intelligence  Operations,”  still  attiibutes  onboard  video  little  more 
credibility  than  the  Vietnam-vintage  gun  camera  film  as  it  states: 

Wing/aquadron  intelligence  analysta  support  the  damage  assessment  process  by 
preparing  mission  reports  (MISREPs)  based  on  gun  camera  Him,  onboard  sensor 
data,  and  aircrew  debriefs  and  forwarding  these  reports  to  the  air  component  or¬ 
ganizations.*^ 

Onboard  video  is  lumped  in  with  aU  the  other  sources  for  making  routine 
MISREPs.  Additionally,  the  ability  to  acquire  intelhgence  information  is  com¬ 
pletely  overlooked. 

Air  Force  Manual  (AFM)  2-6,  Tacical  Air  Operations — Reconnaissance, 
written  just  after  Vietnam,  recognized  the  contributions  of  unit-level  sources 
of  combat  intelligence.  It  references  the  value  and  legitimacy  of  direct  and 
indirect  collection  of  tactical  information,  "which  can  be  used  in  the  decision 
process  either  directly  or  through  [an]  update  of  the  intelhgence  data  base.”''**’ 
However,  after  the  Vietnam  War,  external  optical  imagery'  was  gradually 
considered  the  only  rehable  source  of  BDA.  Red  Flag  and  other  training 
activities  further  ingrained  the  reliance  on  independent  external  scoring 
devices  like  Toss  Scorers.  Even  the  current  intelligence  targeting  manual 
sayrs  optical  imagery  will  remain  the  primary  source  for  "quantifying  damage 
against  the  enemy.”'*^ 

To  provide  information  lacking  through  the  estabhshed  intelhgence  BDA 
channels,  decision  makers  began  to  rely  upon  onboard  video.  The  inteUigence 
community  was  unprepared  to  use  onboard  video-derived  information  effec¬ 
tively  and  initially  treated  it  with  httle  validity.'^  Gradually  as  the  war 
progressed  and  national  systems  were  unable  to  provide  timely  BDA,  the 
intelhgence  community  began  to  accept  and  use  it.'^® 

The  inteUigence  community  needs  to  recogiuze  and  exploit  the  full  potential 
of  attack  aircraft  onboard  video  recording  devices.  For  ex.  mple,  an  attack 
package  of  24  aircraft  can  record  24  separate  video  tape  recordings  of  not  only 
the  target  area  but  virtuaUy  any  other  point  of  interest  between  takeoff  and 
landing.  That  is  an  enormous  amount  of  combat  information,  which  we  essen¬ 
tially  overlooked  in  Desert  Storm.  Much  of  the  video  available  for  analysis 
was  vastly  underutilized.  We  have  only  scratched  the  surface  of  what  on¬ 
board  video  can  offer  to  the  intelhgence  process. 

Also,  there  is  now  a  significant  distinction  between  an  inteUigence  debriefer 
and  a  targeteer/analyst.  This  distinction  is  expressed  in  the  following  excerpt 
from  AFP  200-17,  An  Introduction  to  Air  Force  Targeting: 

Although  unit  targeting  personnel  do  not  generally  debrief  crews  after  mission 
completion,  they  do  provide  the  intelligence  debriefors  with  the  majority  of  the 
materials  they  need  to  accomplish  this  task.  These  materials  may  include  charts, 
maps,  statements  of  target  signiHcance,  and  target  location.  In  addition,  targetoers 
may  provide  specific  essential  elements  of  information  to  aid  the  deb?  iefers  in 
questioning  the  crews  and  obtaining  initial  bomb  damage  assessment  inputs.''’’® 
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Note  the  above  extract  does  not  mention  analyzing  onboard  recordings  or  the 
exploitation/dissemination  of  inflight-derived  information.  Intelligence  per¬ 
sonnel  should  be  trained  to  analyze  and  exploit  intelligence  information 
derived  through  unit-level  onboard  video  recordings. 

Aircrews  should  also  be  schooled  in  video  assessment.  Units  in  Desert 
Storm  fehed  heavily  on  aircrews  to  review  and  assess  their  own  onboard  video 
recordings.  Acquiring  BDA  is  a  “complex  problem  and  is  a  classic  intelligence 
and  operations  integration  challenge.”’*’*  Daily  training  missions  should 
routinely  be  reviewed  jointly  by  operations  and  intelligence  personnel.  AP'M 
3-1  recommends  that  commanders  take  a  more  active  BDA  role. 

Evaluations  by  users  should  focus  on  insuring  intelligence  is  useful,  relevant,  and 
timely  for  combat  operations.  These  evaluations  should  address  the  value  of  the 
various  types  of  intelligence  products;  responsiveness  of  the  intelligence  products  to 
the  user  in  terms  of  utility,  timeliness,  accuracy,  and  reliability;  methods  by  which 
commanders  can  use  intelligence  better;  and  changes  to  intelligence  products  to 
better  satisfy  the  user’s  needs. 

The  BDA  and  intelligence  acquisition  processes  must  include  a  greater  role 
for  onboard  video  in  future  conflicts.  Without  it,  draft  AFM  3-1  requirements 
for  timeliness,  accuracy,  and  utility  most  likely  cannot  be  met.’®*’  BDA  should 
be  reported  and  disseminated  in  the  shortest  possible  time  to  provide  a  basis 
for  responsive  combat  decisions. With  the  tempo  and  pace  of  modem  combat, 
decision  makers  cannot  afford  to  wait  for  the  resolution  of  a  competing 
analysis  or  they  will  waste  sorties  and  needlessly  endanger  aircrew. 


Video  Joint  Munitions 
Effectiveness  Manual  Weighting 

Schwarzkopf  complained  that  intelligence  agencies  had  been  unduly  conservative  in 
estimating  how  badly  Iraq's  military  had  been  damaged  during  six  weeks  of  inten¬ 
sive  aerial  bombing. 

— Congressional  Quarterly  Weekly  Report 

General  Schwarzkopf  testified  at  a  June  1991  Senate  Armed  Services  ('om- 
mittee  hearing, 

I  Would  tell  you,  very  candidly,  that  baaed  upon  Home  of  the  aiinlyaia  that  we  were 
getting,  we’d  atilt  be  Bitting  over  there  waiting  if  we  were  dependent  upon  that 
analyHia.  Because  unlena  it  could  be  Been  on  a  photo  or  nbHolutely  UK)  percent 
being  destroyed,  no  CTedit  waH  given  for  it  l>eing  deHtroyed. 


Additionally,  he  expressed  the  need  for  an  intelligence  “methodology  to  incor¬ 
porate  both  empirical  measurement  and  subjective  snalysiR  .iS  well  as  better 
fusion  of  operational,  targeting,  and  intelbgence  information.”’®®  One  of  tlie 
areas  he  was  referring  to  was  mobile  or  battlefield  target  damage  leve's, 
which  relied  heavilv  upon  attack  aircraft  video  assessments.  However,  opera¬ 
tions  and  intelligence  personnel  were  not  prepared  to  assess  onboard  video 
recordings  analytically.  Since  this  method  of  analysis  was  unexpected,  they 
did  not  have  an  established  method  of  determining  weighting  or  probability  of 
kill  (PK)  for  attack  video.  E;  .h  echelon  developed  an  “ad  hoc"  qualification  Ix) 
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video-assessed  attrition  counts  for  tanks  and  artillery.’*’^  However, 
methodologies  were  not  universally  accepted  and  the  resulting  diversity  of 
assessments  caused  a  considerable  amount  of  “contentiousness”  between  the 
services.'®®  For  example,  ARGENT  unilaterally  “established  procedures  that 
credited  one  third  of  the  kills  reported  by  pilot  debriefs,  one  half  of  those 
estimated  by  video  recorders,  and  100  percent  of  the  kills  estimated  by  photo 
interpreters  from  all-source  imagery.”'®® 

While  we  have  video  assessment  procedures  for  air-to-air  training,  we  do 
not  have  corresponding  guidelines  for  air-to-ground.  A  Joint  Munitions  Effec¬ 
tiveness  Manual  (JMEM)  methodology  for  weighting  onboard  video-assessed 
results  must  be  developed.  Since  Desert  Storm  conunanders  relied  upon  on¬ 
board  video-derived  attrition  counts,  it  is  imperative  commanders  are 
provided  an  accurate  decision-making  tool.'®® 

Enhance  51-Serie8  nTraining 

Draft  AP’M  3-1  states  that  our  military  operation  principles  should  “avoid 
the  error  of  addressing  either  operations  or  intelligence  as  having  distinctly 
separate  wartime  and  peacetime  concepts.”'®'  Unfortunately,  bomb  damage 
assessment  frequently  falls  into  this  category  because  it  is  not  easy  exercise 
in  peacetime. 

As  mentioned  earlier,  we  ingrained  the  need  to  score  aircrew  gunnery  c!x- 
temally  during  Red  Flag  training,  semiannual  weapons  qualiiicakiou,  and 
other  independent  scoring  methods  such  as  radar  bomb  scoring  (RCS)  sites. 
Consequently,  we  became  reliant  on  peacetime  scoring  systems,  reinforced  the 
training  aspects  of  onboard  video,  and  overlooked  fielding  other  onboard 
recording  devices.  Additionally,  because  onboard  video  recordings  were  con¬ 
sidered  primarily  for  training,  the  operations  community  did  not  stress  the 
involvement  of  intelligence  personnel  in  postmission  video  review  and 
analysis. 

During  Desert  Storm,  unit  commanders  found  themselves  needing  a  unit- 
level  BDA  capability.  Little  emphasis  had  betm  placed  on  the  importance  of 
unit-level  combat  assessment  for  many  years.  BDA  acquisition,  reporting, 
and  processing  had  been  slighU  '  in  daily  training,  exercises,  and  evalua¬ 
tions.'®^  Essentially,  the  unit-level  BDA  proce.s.s  had  become  extinct.  Addi¬ 
tionally,  Desert  Storm  clearly  proved  that  simple  “hit  '^r  miss”  mission 
reporting  is  no  longer  adequate.  Postmission  assessments  needed  to  be  much 
more  detailed  and  precise.'®'' 

Commanders  recognize  that  they  need  timely  BDA  to  make  their  organiza¬ 
tions  effective  in  combat.'®^  They  must  critically  evaluate  whethe>r  their  intel¬ 
ligence  can  provide  timely  attack  nominations.'®®  Commanders  must 
consider  all  their  wartime  BDA  requirements  and  then  realistically  exercise 
during  peacetime,  lire  US  Army  believes  that 

renlistic  exerrifio  play  ifi  needed  to  poliah  BDA  HkillH  loumed  in  formal  traininj'.  It 
ahould  lie  'latid  to  validate  BUA  prouedurea,  ADP  jautomatie  data  pnieeaHingl  hvh- 
temH  application,  relevance  to  the  operationR  and  intellij'ejice  cyclea,  reporting 
methods  and  channels,  communicatioiiR  connectivity,  and  the  use  of  real-world 
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intelligence  collection  assets  and  infotmation.  National,  theater  and  tactical  ele- 
nrients  must  be  proactive  in  BDA  collection,  tnalysis  and  reporting.’** 

Another  training  aspect  that  would  have  significantly  helped  postconflict 
assessment  is  the  preservation  of  each  mission  on  videotape.  Our  fil-series 
manuals  provide  little  BDA  training  guidance  beyond  tape  titling.  With  the 
two  previously  mentioned  exceptions,  units  did  not  meticulously  title  or 
preserve  their  tapes  during  the  war.  If  all  units  had  just  annotated  (with 
mission  number,  weapons  load,  and  fuzing)  and  preserved  their  videotapes, 
postwar  combat  assessment  would  not  be  a  problem  today. 

While  the  BDA  process  evolved  during  Desert  Storm,  it  still  needs  refine¬ 
ment  and  subsequent  institutionalization  to  ensure  an  effective  process  for 
the  next  conflict.’**^  It  should  be  exercised  on  a  regular  basis  to  minimize  the 
unpredictable  aspects  that  arise  in  combat  such  as  weather.’*^  The  BDA 
system  should  be 

unhancod  through  a  continual  exchange  of  data  in  realistic  training  and  exercise 
Bcenaries.  BDA  analysts  must  be  comfortable  with  their  sei’vice  counterparts' 
equipment,  ierminology  and  procedures,  as  well  as  nulionul  and  theater  collection 
system  capabilities.  Procedures  for  transmitting  BDA  information  to  and  from 
tactical,  thent*>r,  and  national  levels  must  be  practiced  to  ensure  timely  and  ac¬ 
curate  analysis  is  rapidly  distributed  to  the  appropriate  wnrfighting  elements."''* 

Even  if  national  assets  promised  greater  support  in  future  conflicts,  there  is 
a  compelling  reason  to  develop  a  greater  organic  capability  for  combat  intel¬ 
ligence  and  BDA. 

|A|  collection  system  also  needs  redundancy  so  the  loss  or  failure  of  one  collection 
asset  is  compensated  by  like  or  different  nssets  capable  of  answering  the  intel¬ 
ligence  ncNid.*’” 

Kevise  ISREP  Pi  ocedures 

General  ILiruer  stated  after  the  war  that  the  key  factors  in  protlucing  a 
viable  ATO  tire  timely  and  accurate  inttdligenoe.’^'  The  intelligence  cycle 
must  be  synchronized  with  mission  reporting  to  ensure  economy  of  force.’^^ 
However,  as  discussed  previously,  the  BDA  process  was  unable  to  keep  pace 
with  the  quantity  and  tempo  of  operations  in  Desert  SUirm.  Consequently, 
decision  makers  began  to  rely  upon  onboard  video  to  determine  restrike  re¬ 
quirements  and  follow-on  tasking.  The  US  Army  wliite  paper  on  BDA,  recog¬ 
nizing  the  contributions  of  onboard  video  made  during  the  Gulf  War, 
recommended  modifying  the  MISREP  process  to  h.nvo  the  first  restrike 
nomination  be  the  result  of  attack  aircraft  onboard  video  reviews.’^'' 

1’he  MISUEP  was  intended  to  provide  timely  reports  of  “significant  mission 
results  and  intelligence  information  obtained  during  debriefing. Addition¬ 
ally,  it  was  intended  to  document  munition-specific  information  required  to 
conduct  follow-on  analysis.  During  Desert  Storm  it  did  not  accomplish  either 
of  these  functions  very  well.  MlSKKPs  need  to  be  far  more  detailed  to 
facilitate  BDA  determination  and  posLc‘<»nflict  weapons  assessments. 
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There  is  also  a  doctrinaii  problem  with  our  targeting  and  weaponeering 
process.  Planners  delegated  moat  of  the  detailed  mission  planning  to  the  wing 
or  unit  level.  This  meant  combat  un’ts  had  more  latitude  in  selecting 
specific  attack  aim  points,  munitions,  fuzing,  and  delay  elements.  Unfoi- 
tunately,  this  latitude  contributed  to  the  BDA  analysis  problems  experienced 
during  the  war.^^  Because  we  no  longer  specify  the  weapon  and  fuzing  on 
the  ATO,  external  analysts  do  not  know  what  to  look  for.  Additionally,  infor¬ 
mation  derived  in-theater,  such  as  ac'  ual  impact  points,  munition  expended, 
and  fuzing  utilized  was  also  frequently  not  available  to  support  external  im- 
agery  analysis.  For  example,  imagery  analysts  typically  did  not  know  the 
specific  aim  points  on  a  given  aiidield.*^®  Consequently,  not  being  privy  to  key 
information  degraded  accuracy  and  slowed  the  BDA  process. 

The  MISREP  format  needs  refinement,  wliirh  includes  giving  a  proper  con¬ 
sideration  to  attack  aircraft  onboard  video  recording  products.  Second,  units 
must  realistically  exercise  with  the  volume  of  BDA  expected  in  today’s  tempo 
of  operations.  Third,  to  be  able  to  satisfy  postconflict  weapons  assessment, 
weapons  data  and  munitions  impact  points  must  bo  included  in  the  postmis¬ 
sion  repoi'ting  process. 

Joint  Applicabiliiy/lntegration 

The  technological  revolution  over  the  paxt  two  decades  in  both  warfare  and  intel¬ 
ligence  collection  has  changed  the  modern  battlefield.  These  changes,  combined  with 
the  revitalized  emphasis  on  joint  and  combined  warfare,  require  a  more  encontpass- 
ing  view  of  BDA  doctrine  and  accompanying  process  and  procedures. 

— US  Army  BDA  White  Pnp«r 

Onboard  video  issues  are  a  concern  not  only  of  the  Air  P’orce,  but  all  ser¬ 
vices,  For  example,  the  Army  recently  fielded  a  number  of  systems  vsith  an 
onboard  video  recording  capability.  During  the  war, 

the  Apache  (helicopteri  not  only  provided  current  combat  information,  but  also 
recorded  information  for  future  intelligence  luialyHiH.  TeleviHinn  cameraH  and  in¬ 
frared  image  collectora  were  mounted  on  the  hobo  of  the  attack  ihelicopte,rH|,'™ 

The  Pioneer  unmanned  aerial  vehicle  also  made  its  US  debut  durinj..  Desert 
Storm.  Its  onboard  video  products  will  require  some  of  the  same  analysis 
skills  as  attack  aircraft  video.  Onboard  video  commonality,  assessment,  and 
retransmission  is  a  joint  issue.  As  a  result,  there  is  a  growing  need  in  all 
services  for  video  imagery  assessment  procedures  and  skills. 

Cost-Effectiveness 

Timely  and  accurate  bomb  damage  assessment  (BDA)  ca}'  ’hilities  are  critical  to  the 
air  campaign  planning  process  since  they  provide  the  necessary  information  guiding 
decisions  on  the  needs  for  target  rc-strike.  To  the  maximum  extent  practical,  valu¬ 
able  aircrew,  aircraft,  and  weapon  resources  must  not  be  risked  or  expemled  on 
missions  against  targets  that  have  previously  been  destroyed. 

-  DeHcrt  Storm  Strutegic  Air  Campaign 
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As  US  forces  become  leaner,  we  must  find  ways  to  be  more  effective  in 
combat  operations  without  generating  the  need  for  more  support  assets.'®® 
Additionally,  we  cannot  realistically  expect  to  see  any  significant  increase  in 
the  number  of  reconnaissance  platforms  to  solve  BDA  problems  after  a  highly 
successful  Desert  Storm  military  campaign.'®' 

IncreaHing  tho  une  of  aatellite  data  may  lead  to  rcM^oirenientH  for  additional  aatel- 
litea  and  aHHOciated  equipment,  which  could  add  enormously  to  intelligence  costa."** 

Even  if  we  did  field  additional  reconnaissance  assets,  they  would  not  neces¬ 
sarily  be  under  the  control  of  war-fighting  commanders.'®"'  National  assets 
work  on  competing  priorities  and  the  number  of  targets  co^'ered  at  any  one 
time  is  limited.'®'*  The  availability  of  national  assets  to  mihtary  conunanders 
will  continue  to  be  an  issue  as  seen  by  the  bias  in  the  following  Congressional 
Research  Service  Report  extract: 

It  hoH  become  pooflible  for  field  commanderu  to  receive  virtually  real-time  aatellite 
tracking  direct,  to  a  local  readout  device  rather  than  from  a  Wnahington  or  even 
theater-level  proceeHing  and  unulyaiH  center.  Tlie  huccchhIuI  use  of  Huch  daUi  in  the 
I’eraian  Gulf  War  may  lead  to  dem4tndH  for  ita  availability  in  future  contingen¬ 
cies."*'' 

Any  systems  fielded  to  correct  Desert  Storm  BDA  problems  must  be  readily 
available  to  war  fighters,  responsive,  and  affordable.  Onboard  video  has  all 
those  qualities.  Additionally,  a  largt;r  role  for  onboard  attack  aircraft  video  in 
the  BDA  process  would  alleviate  a  significant  ann)unt  of  the  overtasking  of 
national  and  theater  reconnaissance  systems.  An  increased  organic  BDA 
capability  is  also  highly  desirable  for  tactical  operations,  particularly  during 
times  of  fog  and  friction.'®*’ 

Air  Force  unitn  shoiild  he  orgnnized  to  cnlwince  Holf-defenHe  cnpnbilitieH  and  Helf- 
Hufficient  o|K'rationH.  .  .  .  both  units  and  buses  should  bo  organized  so  they  can 
operate  autonomously  for  limited  periods."*' 

Enliancing  onboard  video’s  role  in  the  BDA  and  intelligence  processes  is 
largely  only  procedural.  Better  procedures  and  regulation  guidance  would  be 
a  higlily  cost-effective  improvement  to  the  BDA  and  intelligence  processes, 
particularly  when  compared  to  the  price  of  just  one  additional  satellite. 
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Chapter  4 


Potential  Aircraft  Enhancements 


After  Desert  Storm,  Gen  Norman  Schwarzkopf  “called  for  more  equipment 
that  would  permit  commanders  in  the  field  to  collect  detailed  intelligence 
about  specific  targets  on  short  notice.”* 

Arean  in  need  of  improvement  or  the  development  of  enhanced  capnbilitiei)  include 
tactical  imagery  collection,  imagery  retranamiHHion,  munitions  effects  assessmenls, 
weapons  impactTocorders,  and  .  .  .  multi-spectral  imaging.* 

While  there  is  ao  ouestion  that  fast  and  accurate  BDA  will  optimize  scarce 
resources  and  save  aircrew  lives,  the  question  is  how  to  achieve  timely  BDA  in 
a  cost-effective  manner.'^ 

As  discussed  in  previous  chapters,  onboard  video  played  a  significant  role  in 
the  Desert  Storm  BDA  process.  Its  demonstrated  capability  warrants  a  closer 
examination  of  how  it  can  be  improved  to  provide  more  and  better  .nforma- 
tion.  If  a  larger  percentage  of  BDA  requirements  could  be  satisfied  by  fielding 
more  capable  onboard  recording  devices,  then  we  would  reduce  the  tasking  on 
theater  and  national  reconnaissance  assets.^  Considering  the  price  of  today’s 
reconnaissance  platforms,  improving  onboard  recording  capabilities  could  be 
very  cost-effective. 

This  chapter  will  e  plore  general  areas  where  potential  aircraft  modifications 
could  enhance  the  intelligence  and  BDA  processes. 


Equip  All  Aircraft  with  In-ilight 
Recording  Devices 


Secretary  of  Defense  Dick  Cheney  strongly  advocated  deriving  the  greatest 
potential  from  the  systems  we  have.'*  To  achieve  this  goal, 

every  strike  nirmifl  nnd  helicopter  should  be  equip|)ed  with  a  nystem  that  video 
records  mission  data,  including  we.-  >n|sl  impact.  Recorded  data  should  have  suffi¬ 
cient  resolution  nnd  frame  rate  it.  nnble  precise  determination  of  the  point  of 
weapon  impact  and  to  support  HDA  dinictly  from  the  imagery.” 

Equipping  each  alluck  aircraft  with  onboard  recording  devices  enables 
planners  and  decision  makers  to  have,  as  a  minimum,  BDA  and  intelligence 
information  from  each  attiick  aircraft.^ 
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Improve  the  Video  Quality  (Fidelity) 


Afl  previously  discussed,  many  of  the  newer  aircraft  are  already  equipped 
with  jome  type  of  video  onboard  recording  system  that  makes  data  collection 
easier  and  more  reliable.®  During  the  war,  onboard  airc.-aft  imagery  proved 
itself  in  the  F-117A  stealth  fighter,  F-15E  Strike  Eagle,  F-llls  with  Pave 
Tack,  and  F-lfis  with  low-altitude  navigation  and  targeting  infrared  for  night 
(LANTIRN).®  However,  most  of  our  current  onboard  video  recording  systems 
are  not  optimized  for  combat  documentation.  They  were  fielded  primarily  as 
training  systems  and  have  combat  limitations.  For  example,  the  poor  fidelity 
and  reliability  of  F-15C  video  recorders  resulted  in  a  substantial  loss  of  combat 
data.^® 

The  F-16  video  tape  recorder  ( VTR)  was  so  unreliable,  only  about  30%  of  tho  air-to- 
air  killn  were  documented  on  tape.  Thun,  it  was  difficult  to  determine  with  any 
certainty  the  missile  engagement  parameters  and  the  corresponding  results  of  each 
air-to-air  engagement. ' ' 

As  a  result  of  the  extremely  poor  quality  of  video  recordings,  the  F-15 
community  is  replacing  its  three-quarter-inch  video  reorders  with  an  8-mil- 
Umeter  (mm)  system. 

The  improved  color  cockpit  TV  system  in  a  commercial  off-the-shelf,  latest  state-of- 
the-art  system,  consisting  of  two  micro-miniature  video  cameras  with  remote 
catoera  control  units  and  two  8-mm  recorders.  This  system  is  not  affected  'w 
sunlight  and  records  at  low  light  levels  at  night  with  excellent  video  quality.  Both 
the  heads  up  display  (liUD)  and  vertical  situation  display  (VSD)  are  simultaneously 
recorded  .  .  .  {for|  120  minutes.’* 

The  color  recording  ability  of  the  new  8-mm  system  has  major  operation 
benefits.’  ’  It  provides  about  “four  times”  tlie  capability  of  the  old  black-and- 
white  (BW)  system  for  about  one  quarter  the  rost.’^  “There  is  no  distortion  of 
the  pictures,  any  view  can  be  expanded  to  the  full  size  of  the  monitor  on 
demand,  and  any/all  video  can  be  frozen.”’® 

Over  the  years  since  the  Vietnam  War,  the  o]-  ^rational  community  has 
forgotten  the  combat  utility  of  color  recordings.  A  lt?85  flight  test  determined 
that  color  film  would  significantly  enhance  the  rei  ults  of  gun  and  strike 
cameras.’®  It  said  that  “color  film  yielded  superior  re.sults  when  compared  to 
ail  the  black  and  white  film  tested.  In  combat  situations  .  .  .  and  Ifor! 
documentar}'^  photography,  the  use  of  color  film  is  highly  recommended.”’^ 

The  F-4D/E  and  F-111  gun  camera  systems  were  fielded  color  capable  due 
to  the  emphasis  color  film  received  in  Southeast  Asia  operations.’®  While 
color  filiii  was  deeuied  esseutiai  for  combat  operations,  the  cost  ditTerentiai 
and  additional  processing  requirements  were  expected  to  inhibit  its  routine 
use  for  daily  training.’®  .Many  units  continued  to  train  periodically  with  color 
gun  camera  film  throughout  the  1980s.^®  Unfortunately,  tlie  combat,  advantages 
of  color  film  was  forgotten  and  video  recording  systems  installed  in  line 
fighter  aircraft  were  just  black  and  white.  Only  our  test  aircraft  were 
equipped  with  a  color  recording  capability.  A  number  of  other  countries  have 
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fielded  color  onboard  video  recording  systems.  For  example,  even  the  vintage 
British  Jagufir  aircraft  has  a  color  recording  capability  our  newest  fighters 
lack.^'  Another  feature  of  the  8-mm  video  system  is  the  ability  to  time 
synchronize  the  playback  of  two  video  recordings  (displays)  with  another 
aircraft’s  video  recordings.  This  83nachronization  feature  greatly  enhances 
postmission  analysis.^^ 

Most  of  the  test  requirements  to  integrate  an  8-mm  color  video  system  on 
A-7D/K,  F-15A/3,  and  F-16A/B  aircraft  have  already  been  accomplished  by  the 
Ail’  National  Guard/Air  Force  Reserve  Test  Center.^"*  Serious  consideration 
should  be  given  to  modifying  all  attack  aircraft  with  a  more  capable  recording 
system.^** 


Increase  the  Recording  Time 

Another  important  capability  the  8-m.m  audio  visual  tape  recorder  (AVTR) 
system  provides  is  the  ability  to  record  multiple  sensor  displays  for  up  to  two 
hours.^®  11118  remedies  long-standing  operator  complaints  about  Ihe  short 
30-minute  length  of  the  present  three-quarter-inch  system. 

The  average  F-16C/D  Block  40  Lantim  misaion  HigniHcantly  exceeded  the  30 
minute  recording  capability  of  the  operational  (3/4-inch  1  airborne  video  tape  recorder 
(AVTR>  ayatem.  The  night  LANTIRN  training  retpiirement  lial  for  a  three-aource 
AVTR  ayateoi  capable  of  aynchronued  play  to  asBeea  henda  up  display  (HUD)  forward- 
looking  infrared  weapon-aiming,  radar,  and  targeting  pod  employment.*' 

llie  standard  30-miuute  video  tape  length  is  inadequate  for  training  or  combat.'^ 


Improve  Video  and  Interoperability 
for  All  Services 

The  need  to  video  equip  all  attack  aircraft  with  an  increased  recording  time, 
better  fidelity,  and  color  film  is  a  joint  concern.  Rear  Adm  Mixson,  com¬ 
mander  of  Carrier  Group  Two  in  the  Red  Sea,  said  during  the  Gulf  War  that 

the  Navy  is  sorely  lacking  (a)  state-of-the-art  mission  recorder,  which  not  only 
providolsl  timely  bomb-damage  nsBessment  and  better  training,  but  also  good  press 
coverage  of  targets  struck.  The  A-6  in-flight  forward-looking  infrared  recorder  with 
two-ineb  format  is  a  dinosaur  and  not  rondiicive  for  training,  bomb-damage  aKsess- 
rnent,  or  to  meet  public  relations  requirements.  'Fhe  F/A-18  recorder  cannot  Ire 
reproduced  on  three-quarter  inch  format  except  by  reconling  off  the  aircraft’s 
playback  screen  with  a  video  camera.  This  mnkes  it  hard  to  obtain  accurate  bomb- 
damage  assessment  in  most  cases  and  extremely  difficult  to  compete  on  television’s 
Cable  News  Network  with  the  other  air  forces. 

There  is  a  definite  need  to  standardize  and  improve  onboard  video  recording 
capabilities  of  our  attack  aircraft.^^  The  current  thrcje-quarter  -inch  video  sys¬ 
tem  needs  to  be  replaced  with  a  more  capable  sysl/cm.  As  the  F-15  program 
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manager  recommended  before  the  war,  we  should  “procure  and  integrate  an 
onboard  recording  device  which  provides  for  a  high-liigh-fidelity,  real-time, 
multi-sensor  recording  capability  with  minimum  of  two  hours  recording  time.”'*^ 


Improve  Correlation 


The  Navstar  Global  Positioning  System  (GPS)  system  “will  revolutionize  tacticH  in 
every  warfare  area." 

— Vincent  Kiemnn 

The  Gulf  War  saw  the  first  widespread  combat  use  of  the  global  positioning 
system  (GPS).^^  Lieutenant  General  Homer  declared  that  GPS  will  “revolution- 
alize”  future  military  operations.'^  Some  combat  aiixraft,  like  the  F-16,  are  al¬ 
ready  GPS  equipped. 

They  could  overfly  or  mark  tartlet  positionu  with  the  duaignator  on  their  heada  up 
diaplaya  (HUD),  get  accurate  coordinates  from  their  cornputera,  and  paan  them  on  to 
bombem  not  equipped  with  GPS.-'”' 

The  utility  of  onboard  video  could  be  significantly  enhanced  through  the 
use  of  GPS  data.  Display  recordings  and.  more  specifically,  sensor  locations 
could  be  automatically  tagged  with  GPS  information,  allowing  accurate  deter¬ 
mination  of  sensor  positions  and  bomb  impacts.'^'*  Precise  locations  and  times 
of  impacts  and  en  route  points  of  interest  would  significantly  aid  the  acquisition, 
analysis,  and  reporting  of  onboard  video  derived  intelligence  and  BDA 


Employ  Multispectral  imagery 


VTR  imagery  wao  very  useful  in  Operation  Desert  Stonn  for  providing  UDA  of  PGM 
attacks.  For  the  future,  the  resolution  and  overall  capabilities  of  these  sensors  need 
to  bo  improved  to  handle  a  variety  of  weapon  delivery  tactics  at.  different  flight 
levels.  VTR  for  BDA  should  be  provided  to  all  attack  aircraft.  To  obtain  higher 
resolution,  use  of  low-lighHevel,  high-definition  TV  should  be  considered  along 
with  linfrared]  IR  systems. 

“From  a  BDA  analyst’s  perspective  ‘a  picture  speaks  a  thousand  words’.”'^® 
Analysts  frequently  desire  several  images  of  a  target  taken  from  different 
perspectives,  and  if  possible,  by  different  sensors.  Multispectral  imagery  con¬ 
tributes  significantly  to  target  damage  assessments.  Today’s  attack  aircraft 
carry  a  variety  of  sensors  to  detect  and  attack  targets.  For  example, 

Martin  Marielta’s  target  nequinition  and  denignation  Hight/pilot  night  vinion  Hyntom 
1 18  deployed!  on  US  Army  AH-64A  Apache  helicoptei'H.  Symbology  and  imagery  are 
preHenf4»d  to  the  pilot  and  copilot/gunner  on  an  integrated  helmet  and  display  sight 
or  cockpit  IcjiLhode  ray  tubcHl  GRTs,  allowing  the  crew  to  locate  and  engage  battlefield 
targets  in  day  or  night  and  under  reduced- visibility  conditions.-'" 
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Consideration  should  be  given  to  enhancing  onboard  video  s}^tems  with  the  ability 
to  record  in  more  than  one  medium.'^  A  multispectral  recording  capability  would 
significantly  enhance  the  quality  of  onboard  video  recording  assessments.'^’’ 


Add  a  Dedicated  Strike  Camera  System 

Fiber  optic  cameras  and  advances  in  magnetic  gimbal  assemblies  (or  direc¬ 
tional  pointing  devices)  have  made  an  updated  strike  video  camera  recording 
system  feasible.  Coupling  a  shite-of-the-art  camera,  GPS  data,  and  the  ability 
to  point  camera  rapidly  and  accurately,  could  make  strike  cameras  a  highly 
capable  BDA  and  intelligence  acquisition  system. Camera  systems  similar 
to  those  on  UAVs  could  conceivably  be  reiidily  adapted  and  installed  on  attack 
aircraft."*’ 

Mounted  in  each  (JAV  from  front  to  back  was  a  forwurd-lookinj}  color  TV  camera,  a 
color  TV  camera  at  a  4.5-de|p'ee  downward  angle,  on  infrared  lino  ncanner  and  a 
gimbal-mounted  color  TV  camera  with  zoom  lena.  The  gimballed  camera  could 
Hwivel  90  degreea  and  cuntinuoualy  obaerve  a  target  na  the  UAV  circled.^® 

Where  the  old  Vietnam- vintage  strike  cameras  suffered  from  stabilusation 
problems  as  an  aircraft  maneuvered,  newer  systems  can  be  space  stabduied."*'’ 

A  dedicated  strike  camera  could  automatically  film  points  of  interest  along 
an  aircraft’s  route  of  flight.  Points  of  interest  could  be  preprogrammed 
through  flight  planning  systems  like  the  mission  .support  system  (MSS)."*"* 
Automating  the  process  to  alleviate  the  aircrew’s  work  load  is  important.  A 
pilot  should  not  have  to  worry  about  filming  en  route  points  or  his  weapons 
effects  while  trying  to  evade  enemy  defenses.^*’ 

A  rearward-capable  strike  camera  system  would  have  facilitated  better 
BDA  for  those  Desert  Storm  aircraft  who  delivered  conventional  munitions 
from  medium  and  liigh  altitudes.  Additionally,  it  could  have  provided  better 
feedback  for  deliveries  of  noncxplosive  ordnance  such  as  canisters  containing 
leaflets."*’’  A  rearward-capable  camera  system  would  also  be  potentially 
worthwhile  on  other  type.s  of  aircraft..  For  example,  it  could  be  useful  on  cargo 
aircraft  for  determining  the  location  of  air-dropped  equipment  or  supplies. 

While  onboard  video  strike  cameras  may  not  have  the  fidelity  of  dedicated 
reconnaissance  systems,  technological  advances  have  again  made  onboard 
recording  systems  a  viable  method  of  acquiring  combat  information  and  BDA. 


Equip  Aircraft  willi  Onboard  Review 
and  Analysis  (’r'^ability 

77if  least  payaff  is  u./icri  fhi-ri’  is  a  hif;  separatum  .  tween  the  intelli^enee  sensor  anil 
the ^uy  who  ean  do  anything  ahout  the  situation  that  is  senseil. 


Bruce  A.  Sniiih 


“There  are  times  when  real-time  targeting  is  not  an  issue  to  the  commander 
and  there  are  times  where  that  is  his  only  issue.”'^^  Targets  on  the  d3rnamic 
modem  battlefield  require  near  real-time  intelligence  to  accommodate  effec¬ 
tive  use  of  air  assets.'*®  To  facilitate  rapid  assessment,  we  should  equip  attack 
aircraft  with  an  in-flight  video  playback/review  capability.  After  attacking  a 
target,  an  aircrew  could  review  and  assess  mission  results  while  on  the  return 
leg.  This  would  provide  the  ability  to  pass  timely  attack  results  in  flight  to  a 
controlling  agency  or  home  unit. 

Imagery  is  rapidly  becoming  essential  for  communication,  analysis,  and 
targeting.^®  However,  secondary  dissemination  of  imagery  in  Desert  Storm 
was  deemed  inadequate.  Gleneral  Horner  testified  to  Congfress,  “I  think  cer¬ 
tainly,  right  now  much  of  our  tactical  intelligence  I'ests  on  photo  imagery, 
which  you  have  to  bring  back,  download,  process,  and  then  find  some  way  to 
distribute  it,  usually  manually  or  by  another  aircraft.  There  is  no  reason  in 
our  day  and  age  that  we  cannot  do  that  electronicallj'  and  send  it  out.”®®  In 
the  future,  onboard  video-acquired  information  could  be  transferred  while 
airborne.  An  aircraft  onboard  video  playback  and  review  system  would  be  tlie 
precursor  to  an  in-flight  retransmission  capability.®*  The  ability  to  locate, 
review,  and  cue  video  imagery  segments  would  be  necessary  in  any  future 
retransmission  architecture.  As  a  minimum,  an  onboard  video  playback  and 
review  system  would  speed  follow-on  targeting  decisions  and  enhance  the 
effectiveness  of  our  forces. 


Enhance  Future  Onboard  Video  Capability 

Upgrading  onboard  video  systems  would  be  cost-effective,  as  they  will 
remain  a  viable  source  of  intelligence  and  BDA  for  the  foUowing  reasons: 

•  First,  even  though  bigh-tech  munitions  and  weapon  systems  were  the 
stars  in  Desert  Storm,  we  may  not  be  able  to  afford  to  have  exclusively  state-of- 
the-art  munitions.  Declining  military  budgets  may  require  significant  quantities 
of  less  sophisticated  munitions  to  be  kept  in  our  inventory  for  some  tiine.®^ 

•  Second,  long-range  unmamied  systems  like  the  Tomahawk  may  take 
priority  for  reconnaissance.®'* 

•  Tliird,  with  the  proliferation  of  high-tech  munitions,  reconnaissance  sys¬ 
tems  may  not  be  able  to  operate  for  long  periods  of  time  near  target  areas. 
This  could  complicate  the  acquisition  of  sufficient  imagery  Iao  assess  all  the 
targets  attacked. 

•  Fourth,  some  of  our  advanced  munitions  have  tlie  capability  hi  transmit  the 
weapon’s  attack  video  to  the  host  aircraft.®"*  For  example,  the  stiindolf  land 
attack  missile  (SLAM)  transmits  an  image  of  the  target  area  back  to  the 
aircraft  that  launched  the  mi.ssile.  The  opt^ralor  guides  the  missile  with  a  joy 
stick  to  the  target,  recording  the  target  area  and  the  weapon’s  precise  impact 
point.®® 
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•  Fifth,  no  other  foe  is  likely  to  give  us  five  months  to  deploy,  acclimatize,  and 
hone  our  skills.'*®  We  may  have  to  fight  our  way  into  a  theater.  As  a  result, 
we  could  be  dependent  for  some  time  on  our  organic  onboard  video  for  BDA. 

So,  in  the  future  units  may  again  find  themselves  in  a  situation  similar  to 
Desert  Storm,  with  attack  aircraft  onboard  video  recordings  as  their  only 
reliable  source  of  tinxely  BDA.  Serious  consideration  should  be  given  to  en¬ 
hancing  the  quality  and  capabilities  of  our  attack  aircraft  onboard  recording 
systems.®^ 
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Chapter  5 


Synopsis  and  Recommendations 


While  BDA  is  an  art  anti  not  an  exart  seience,  it  is  still  in  our  own  best  interests  to 
make  the  proeesa  as  accurate  as  possible. 


— CnptJohnD.  JacltHon 


Synopsis 


Desert  Storm  clearly  demonstrated  we  have  homb  damage  assessment 
problems.  While  the  severity  of  deficiencies  varied,  unit-level  war  fighters 
considered  tlie  system  “broke.”  Today’s  liigh-teclmology  weapons  require  timely 
and  accurate  BDA  to  be  used  effectively  .ind  efficiently.’  However,  us  we 
continue  to  improve  the  accuracy  and  lethality  of  our  weapon  systems,  recon¬ 
naissance  BDA  requirements  are  likely  to  further  increase.  Unlbrtunately, 
we  cannot  realistically  expect  to  see  a  significant  addition  of  reconnaissance 
assets  in  the  foreseeable  future.’*  So,  we  need  to  make  the  full(  st  use  of  the 
forces  we  have.'* 

Attack  aircraft  onboard  video  was  used  extensively  for  BDA  during  the  Gulf 
War.  Often  it  provided  BDA  and  intelligence  not  available  through  any  other 
source.  However,  we  have  not  properly  institutionaliyied  onboard  video  in 
eitlier  the  BDA  or  intelligence  processes.  Operations-,  intelligence-,  and  combat- 
camera  orgiuiizations  all  need  to  integrate  this  capability  fuliy  into  their 
war-fighting  d<»ctrine,  tactics,  operating  procedunjs,  and  future  requirements. 
Additionally,  serious  consideration  sliould  given  to  improving  existing  onboard 
rtjcording  syshims  to  furtlier  enhnnet?  the  nequisitinn  of  BDA  and  inUdligence. 

We  also  need  to  be  concerned  with  the  growing  size  of  support  packages  to 
conduct  air  operations.  If  we  develop  the  ne<)d  for  support  packages  that  are 
too  large,  relative  hi  attack  platforms,  we  risk  having  an  impotent  force.'*  'I’o 
improve  the  ratio  of  shootert;  U>  support  u.s.sets,  we  should  field  more  capable 
onboard  recording  devices.’’  General  Horner  euqihasiztsi,  “Anytliing  tliat  can’t 
return  intelligence  imrnediau'ly  ieavt!a  you  at  -a  disadvantage.”^  He  additionally 
stressed  that  even  if  we  employ  our  most  sophisticated  and  accurate  weapon 
systems  and  cannot  verify  target  destruction,  we  will  need  to  expend  addition¬ 
al  re, sources  to  reatlack  tlu.‘ target.^ 

Desert  Storm  demonstraUsl  that  onboard  video  is  a  timely  source  of  BDA.’’ 
While  it  will  not  replace  tla?  ni*ed  for  di^dicated  reconnaissance,  onboard  video 
offers  n  highly  complementary  source  of  BDA.  When  compared  to  the  cost  of 
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acquiring  additional  reconnait*8ance  platforms,  further  enhancing  onboard 
video  ia  extremely  cost-effective.  Perhaps  equally  important,  onboard  attack 
aircraft  recording  devices  represent  an  enormous  intelligence  acquisition 
potential  by  turning  every  attack  aircraft  into  an  intelligence  coUeiTtion  platform. 


Recommendations 

Operations/Requirementa— equip  all  attack  aircraft  with  onboard 
video  recording  systems. 

All  attack  aircraft  should  be  capable  of  acquiring  prestrike,  en  route,  and 
poststrike  imagery  for  intelligence  and  BDA. 

Combat  Camera/Operations — revive  the  armament  recording  program. 

We  need  a  comprehensive  single-source  document  to  specify  unit-lc^vel  BDA 
procedures.  It  should  also  delineate  procedures  for: 

•  video  BDA  acquisition/assessment/analysis/reporting, 

•  video  archiving, 

•  video  sanitization, 

•  video  declassification, 

•  media  releases, 

•  standardizatioi'  of  aircraft,  video  equipment, 

•  requirements  for  unit  playback/editing  eipiipment, 

•  postconllict  assessment, 

•  combat  videotape  Libraries, 

•  (WRM)  videotapes, 

•  wartime  combat-camera  support/manning,  and 

•  VTR  system  maintenance/repair. 

Combat  Camera/Operations — establish  onboard  recording  and 
playback  systemfs)  oversight  responsibilities. 

A  single  agency  should  be  responsible  for: 

•  onboard  video  imagery/syst/em  standardization, 

•  video  imagery  duplication/reproduction, 

•  video  imagery  retransmission, 

•  videotape  archiving, 

•  playback  equipment  rtHjuirements, 

•  playback  equipment  niaintenance/repair,  and 

•  jointycombined  video  system  interoperability. 


Intelligence — institutionalize  attack  aircraft  onboard  video  in  the 
BDA  and  intelligence  processes. 

Intelligence  doctrine,  regulations,  and  procedures  need  to  address: 

•  training  intelligence  personnel  in  onboard  video  assessment/analysis, 

•  procedures/criteria  for  onboard  video  DMPI  determination/reporting, 

•  procedures  for  onboard  video  precision  guided  munition  analysis, 

•  procedures  for  onboard  video  HUD/sensor  mobile  target  assessment, 

•  availability  of  video-derived  data  for  BDA  analysts, 

•  onboard  video-derived  MISREP  data, 

•  lack  of  weapons  data  .specified  in  the  ATO/MISREP, 

•  procedures  for  onboard  video  intelligence  acquisition/assessment/ 
analysis/'reporting, 

•  procedures  for  onboard  video  .sensor  recordings  of  en  route  poinWtargcts 
of  interest, 

•  manning  requirements  for  assessing/exploiting  unit-level  onboard  video, 

•  onboard  video  intelligence  bbraries, 

•  reflecting  the  appropriate  value/weighting  of  onboard  video  resulUi/pniducts, 

•  video  probability-of-kill  (PK)  weightings,  and 

•  realistic  exercises/evaluations  for  unit-derived  intelligence/BDA. 


Intelligcuce/Operationa — establish  joint  munitions  effectiveness  manual 
(JMEM)  wcightuig(8)  and  assessment  proe€3durcH  for  onboard  vidiro 
products. 

Establish  mobile  and  fixed  target  PK  weightings,  damagr'  i-riteria,  and  assess¬ 
ment  caveats. 


Operations/intelUgencc — realistically  train  and  evaluate  combat 
assessment. 

Also  develop/e.stabJish  [irrrcedures  for' 

•  pre/postmission  tape  titling/labelhng/docuinentation, 

•  video  archiving, 

•  documenting  weapon.s  drdivery  paraniefi^rs/fuzing/del.ry  elemenls, 

•  BDA/intelligence  acquisition/tactics, 

•  in<r  HOA. 

•  exploiting  onboard  video  acquired  inU'lligence, 

•  training  aircrew/inUdligence  {xinsonnel  to  aase-ss  oulMiarH  video  recording.s, 

•  exorcising/evaluatirig  realistic  HDA,  and 

•  «!xercising/evaluating  follow-on  combat  as.sesament. 
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Op«ration8/Kci<iuirement»— enhance  existing  onboard  video  systems. 
We  should  establisVhel'l: 

•  in-flight  video  recording  playback/review  system, 

•  color  recording  systems, 

•  increased  video  tape  recording  lengths  (time), 
simuUaueous  recording  of  multiple  sensors/displays, 

•  GPS  tagged  >'ideo  displays/ground  sensor  locatious,  and 

•  improved  \'ideo  displays/filni  quality. 


>  l  >  \  liremeuts — explore  additcou>d  onboard  recording  capabilities. 

Investigate  multispectral  oamsra  systems,  independent  strike/recomiaissance 
cameras,  and  in-fligh*.  t,rk>nflfei'  of  onboard  video  imagery. 


Not«a 

1.  House,  “National  Defenae  Authoriiotion  Art  for  Fiacal  Year  1993,”  Report  102-.'>27, 
10  May  1992,  21. 

?.  S}K“>v.Ii  giv'T  by  PreHident  CJeorge  Buflh  to  the  US  Air  Force  Academy  on  29  May  1991, 
“Ihe  Leaauns  of  the  Gulf  War,"  Vital  Speeches  of  the  Day,  lf>  June  199  .  .'il.^. 

3.  AI'M  I  ^asic  Aerospace  Di^ctrine  of  the  United  States  Air  Pone,  vol.  1,  March  1992,  I. 

4.  lLl^  <  'al  rana  Longino,  ‘Unmanned  Air  Vehicle  (UAV),“  theHiH.  Air  University  Uenter  for 
.Vercitp:.  V?  i^iK.’trine,  Reaearch,  and  Education  (AUCADRE),  Maxwell  AFB,  Ala.,  n.d.,  22. 

r.  Hew .  .  Report  102-527,  21. 

6.  Caaay  r\nder»on,  “Horner:  Setter  Tactical  Intelligence  Collection  Needed,"  Air  Forte 
Times.  3  June  1991,  27. 

7.  S.id 

3.  JC.S  91-12-03A  Meimraiidum,  “Combat  Data  Collection  Initiative  (N“ar  Term 
Rccor.  ieiidavion,'"9  Jane  1992,2. 
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Appendix  A 


DIA-Proposed  BDA  Terminology 


Physical  Damage  Assessment  (PDA).  Addresses  the  question  of,  Was  the 
target  hit?  If  hit,  Was  the  planned  target  elemenUs)  damaged? 

Operational  Damage  Assessment  (ODA).  Quantifies  the  ability  of  a  single 
target  to  perform  its  intended  mission,  and  assesses  the  functional  damage 
to  the  target.  This  will  also  include  estimating  the  recuperation  time. 

Target  System  Assessment  (I'SA).  The  functional  damage  assessment  of  a 
single  target  combined  with  the  assessments  of  other  targets  that  compose 
the  target  system.  Evaluation  of  the  overall  impact  and  effectiveness  of 
operations  against  the  entire  target  system  in  li^t  of  the  command  objectives. 

Munitions  Effects  Assessment  (MELA).  An  analysis  of  the  attack  in  terms 
of  munitions  effectiveness  to  determine  and  recommend  changes  to  the 
methodology,  tactics,  fuzing,  weapons  system,  or  munitions  selection  to  in¬ 
crease  force  effectiveness.  MEA  is  conducted  concurrently  with  the  other 
BDA  components. 

Restrike  Recommendation.  Given  the  mission  objective  against  the  target 
and  results  of  tlie  TSA,  a  restrike  recommendation  addresses  the  question. 
Is  reattack  of  the  target  necessary?  What  target  element  should  be  targeted? 


Source:  DIA/OGA  4  Mossago  041430Z  May  1992,  "Proposed  Changes  to  Battle  Damage  Assessment 
Terminology  " 
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Physical  Damage  Categories 


Category 

Damage  Description 

No  damage 

No  observable  damage 

Damaged 

Weapon  penetration  into  facility 

Partial 

Collapse  (1/3  of  roof/side  walls) 

Destroyed 

Greater  than  1/3  roof/side  wall  collapsed 

Notes: 

1.  Evidence  of  successful  weapon  penetration  could  include  entrance  doors 
blown  off,  bum  marks  outside  entrances,  and/or  venting  of  smoke  (caused  by 
fire  or  secondary  explosions)  out  the  doors.  Analysis  of  aircraft  cockpit  video 
is  essential  to  the  assessment  process  of  hardened  facilities.  The  venting  of 
weapon  blast  energy  through  doors  and  ventilation  shafts  can  be  readily  seen 
only  on  video. 

2.  A  hardened  facility  is  designed  to  protect  the  enclosed  function  or  equip¬ 
ment.  A  partial  collapse  or  destmction  of  the  facility  is  not  always  required  to 
destroy  the  contents.  The  greater  the  extent  of  physical  damage  to  the 
facility,  the  greater  the  recuperation  time. 


Source;  HQ  USAF/WAX,  "Report  on  DIA  Battle  Damage  Assessment  Working  Group  May  92, '  13  May  1992 
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F-105  Vietnam  St  ike 
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Photos  of  F-lllF  Strike 
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Appendix  E 


F-15E  Initial  BDA  Worksheet 

SECRET  (WHEN  FII.LED  IN) 

HAVE  YOU  ANY  SIGNIFICANT  INTEL  THAT  WE  SHOULD  PASS  TO 
OTHER  AIRCREWS  IMMEDIATELY? 

(AA/AG)  MISSION  # _ TGT  IDENTIFIER _ 

TGT  LOCATION _ TGT  TYPE _ EQUIPMENT  TYPE _ _ 

LESDT  _ _ TARWl _ TOT _ ORDNANCE _ QUANTITY _ 

%  OF  TGT  DAMAGED %  OF  TGT  DEST _ %  OF  TGT  COVERED 

(AA)  DEPARTURE  BASE _ TIME  OF  DEPARTURE _ 

TIME  ON  STATION _ Z  TIME  OFF  STATION _ Z. 

1.  (AA/AG)  (SURFACE  TO  AIR  FIRE)  WN  TYPE _ 

WPN  LOCATION _ WPN  ALT _ 

YOUR  LOCATION _ YOUR  AI.T _ 

INTENSITY  OF  AAA:  HVY  LT  MED  QUANTITY  OF  SAMS _ 

SAM/AAA  MISS  POSITION _ RWR _ 

EVASIVE  ACTION  TAKEN  (Y)  (N)  OTG  OF  EVENT _ 

2.  (SURFACE  TO  AIR  FIRE)  WPN  ITPE _ 

WPN  LOCATION _ WPN  ALT _ 

YOUR  LOCATION _  _ YOUR  ALT _ _ _  .  .  .  . 

INTENSITY  OF  AAA:  HVY  LT  MED  QUANTITY  OF  SAMS _ 

SAM/AAA  MISS  POSITION _ RWR _ 

EVASIVE  ACri'ION  TAKEN  m  W  UPG  OF  EVENT _ 

DISC:  #15 

ID:  01200- lOF 

SECRET  (when  hlled  in) 


SECRET  (when  Filied  in) 


j 

i  NARR:  (INCL  SIGHTING  OF  MISSILE,  TYPE  CONTRAIL,  COLOR 

PLUME,  AND  SPECIFIC  COUNTER  TACTICS  USED.) 


1.  (AIR  INTERCEPT)  DTG _ LOCATION _ 

ACFT  NAME _  #  OF  ACI-T  ENGAGED _ 

#  CONFIRMED  DEST _ #  ACFT  DAMAGED _ 

ENEMY  ACFT  ALT _ HEADING _ SPEED _ 

YOUR  ALT _ HEADING _ SPEED _ 

2.  (AIR  INTERCEFD  DTG _ LOCATION _ 

ACtTNAME _ #  OF  ACI-T  ENGAGED _ 

#  CONFIRMED  DEST _ #  DAMAGED _ 

ENEMY  ACFT  ALT _ HEADING _ SPEED _ 

YOUR  ALT _ HEADING _ SPEED _ 

AMPN  (INCF.UDE  TAC’TICS,  CNTR-TACTICS,  WPNS  YOU  EMPLOYED, 
ANYTHING  UNUSUAL  ABOUT  ENEMY  ACFl’,  WPNS  LOAD,  ETC.) 


DISC:  #15 

ID:  0I2(M)-1()G 

SE('RKT  (when  filled  in) 


E-2 


SECRET  (when  fJled  in) 


USE  THIS  SPACE  OR  OTHER  SIDE 
TO  DIAGRAM  INTERCEPTS 
1ST 


USE  THIS  SPACE  OR  OTHER  SIDE 
TO  DIAGRAM  INTERCEPTS 
2ND 


(AA/AG)  (AIIv.CHA'.'-'['  LOST)  ACPI’  NAM  ‘ _ 

#  OF  ACI’T  LOS  r  _  :  '■  (  N .  ILUDE  CAUSE  OF  LOSS, 

CREW  STATUS.  DTG,  LOCAT  ON  v*  m  Ki.:  R  ESTIMATED) 


NARKaNCLANY<'<HVl!U  «AMf.i  N  R  -J.  ■  /i'  WHICH  MAY 

BE  OF  IMPORTANCE) 


SI'.CRET  ( wh«-i»  iri) 


1'^  I 
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F-15E  Revised  BDA  Worksheet 

SECRET  (when  fsHed  in) 

SQUADRON _ CAI.LSIGN _ Af^FT  ITPE _ #  OF  ACFT_ 

SIGNIFICANT  INTEL  THAT  SHOULD  BK  PASSEB  MAIEDIATELY 


MSN# _ 

TGT  NAME 

TARWI _ TOT _ ORDNANCE _  ITITY 

MISSION  RESULTS _ 

EN  ROUTE  OBSERVATIONS 


TGT  LOCATION 
_  BE  # 


TGT  OBSERVATIONS 


SECRET  (when  filled  in) 


SECRET  (when  filled  in) 


TGT  MATERIA!., S  AVAILABLE;  Y  N 
QUALrrY/TIMELINESS  OF  AVAIIABLE  TGT  MATERIALS 


NA’tRATIVE 


DEBRIEFER: 


,SF<  ’HF,'I'  (when  filled  in) 


I*  ■' 


ApfX'ndix  G 


Proposed  Joint  Battle 
Damage  Assessment  Terminology 


tkirobai  AuscNsment  (CA).  Th«  determination  of  the  overall  effectiveness  of 
Ojr.- -  iMTiployment  during  military  operations  (including  counternarcotics 
;uu!  iftHurgency  to  nuclear  war).  CA  is  composed  of  three  major  com- 
po  icntH,  Buttle  Damage  Assessment,  Munitions  Effects  Assessment,  and 
Ke.iitbu  k  Ilecommendation.  The  objective  of  CA  is  to  identify  recommenda- 
lio.'rM  i.r,  the  course  of  future  military  operations. 

Uinttlio  j  ^artiage  Aagessment  (BDA).  The  timely  and  accurate  estimate  of 
daiiiagi’  resulting  from  the  application  of  military  force,  either  lethal  or 
nonlethnl,  against  an  objective.  BDA  can  be  applied  to  the  employment  of 
all  type's  of  weapon  systems  (air,  ground,  naval,  and  special  forces  weapon 
systems)  thi'oughout  the  spectrum  of  conflict.  BDA  is  primarily  an  intel- 
ligenct!  responsibility  with  required  inputs  and  coordination  from  opera¬ 
tions.  BDA  is  composed  of  physical  damage  assessment,  functional  damage 
assensment,  and  target  system  assessment. 

Phyaicall  Dauiage  Aggessment.  The  estimate  of  the  ciuaniitative  extent  of 
physical  damage  (through  munitions  blast,  fragmentation,  and/or  fire 
damage  effects)  to  a  target  resulting  from  the  application  of  military  force. 
This  assessment  is  based  upon  observed  or  interpreted  damage.  Collateral 
and  additional  damage  are  also  assessed  in  this  process. 

Fiiuacti<(»riiaili  Damage  Aggessmeiat.  ‘Ilie  estimate  of  the  efTei.'t  of  military 
force  to  degrade/desiroy  tlve  fijnetiooal  or  opmational  capability  of  the  target 
to  perform  its  intended  i.  /ssiun,  and  the  level  of  success  of  the  force  appliitd 
relative  to  tlie  operational  objective  established  against  the  target.  This 
assessment  is  luiftsrred  bused  upon  all-source  Lnforniation,  and  includes 
estimation  of  tlie  time  requued  fiir  recuperation  c»-  replo, cement  of  the  target 
Lxinction. 

Target  Sygtem  AsHCggmciiit.  The  broad  asses.sment  nf  (hi?  overall  impact 
and  effectiveness  of  the  full  spectrum  of  military  force  applied  against  the 
operation  of  an  eneinv  target  .sv.stem  or  total  combat  effectiveness  (includ 
ing  significant  subdivisions  «if  the  system)  relative  to  the  n[)f;rational  objec¬ 
tives  established. 

Munitiong  Effects  AiggeHsi'ment  (MKA).  Conduded  ;,'on(  urr;';.tiy  ...us  inU-r 
activfdy  with  BDA,  the  a.sse.ssmeiit  of  tlu*  militaiy  bim‘  apnlo'd  m  (erm.s  of 
the  weapon  sysleirjs  and  imimtuMis  elTci  tivene.ss  to  detei  ioine  ,ai<l  lecoin- 
mend  any  requirtal  changes  to  l!ie  niefJo.ulology,  iaetiis,  vveannti  .systems, 
munition.',,  and/or  we.'ipon  dediverj’  parann'U'rs  In  im  lea.'  *'  force  '  ffe'-tive- 
ru'.s.s.  MEA  is  priin  e  ev  tiic  i  rspovi.sihility  <if  ojs.'iaf.idie;  'c  il.li  i  .  atiiieil  in 
puts  and  coordijiatioei  jroro  B..-  inleDigeoce  couununiiv. 


C 


Reattack  Recommendation.  Addresses  operational  objectives  rt'lative  to 
the  target,  target  critical  elements,  target  systems,  and  enemy  combat,  forces. 
Considers  the  level  to  which  operational  objectives  have  been  achieved  in¬ 
corporating  target/aimpoint  selection,  attack  timing,  tactics,  and  wt  ipon 
systems  eind  munitions.  Addresses  results  of  the  BDA  and  MEA  analysis 
and  offers  reattack  and  other  recommendations  as  a  function  of  the  target 
nomination/development  process.  These  recommendations  are  made  from 
both  the  operational  and  intelUgence  communities. 
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We  welcome  your  comments  on  this  research  report  or 
opinions  on  the  subject  matter.  Mail  them  to:  CADRF./RI, 
401  Chennault  Circle,  Maxwell  AFB  AL  06112-6428. 
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